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Only STEEL can do so many jobs so well 


Famous Finger of Metal anda 
stone pointing 1472 feet into 
the sky is The Empire State 
Building in New York City. 
This mightiest of buildings 
makes liberal use of Stainless 
Steel for both decorative and 
utilitarian purposes: in ver- 
tical strips beside the win- 
dows, in bands around the 
tower, in the two entrance 
corridors. ‘‘Maintenance?”’ 
said the assistant operating 
manager when asked about 
the exterior Stainless Steel. 
‘“‘What maintenance? We 
haven’t touched the stain- 
less steel since it was in- 
stalled. And the condition of 
the steel is as good as ever.” 
Not a bad record after more 
than 20 years. 


Dragon's Teeth Sprouting? No, these are steel bearing piles in 
the foundation of a dam spillway. When the dam is finished, 
you’ll never know the steel piles are there. But they’ll be 
working just the same, for strength and safety, as enduring 
steel so often works unseen in buildings, highways, pipelines 
and power plants. 


This Baby Sitter is Galvanized! In truth, a sturdy, good-looking 
Cyclone Fence is a dependable baby sitter. For it makes a 
safe home playground out of your yard. It keeps youngsters, 
absorbed in play, from stepping accidentally into the path 
of passing traffic. It prevents stray dogs from molesting 
your children or flowers. Cyclone Fence, made by U.S. Steel, 
is further evidence that only steel can do so many jobs so well. 


OPPORTUNITIES 


If you’re thinking about what you’re 
going to do after graduation . . . if 
you’re interested in a challenging, re- 
warding position with a progressive 
company ... then it will pay you to 


witH U. S. STEEL 


States Steel. Your placement director 
can give you more details, or we’ll be 
glad to send you the informative book- 
let, ‘“‘Paths of Opportunity.’’ United 
States Steel Corporation, 525 William 


look into the opportunities with United | Penn Place, Pittsburgh 30, Pa. 


UNITED STATES STEEL 


For further information on any product mentioned in this advertisement, write United States Steel, 525 William Penn Place, Pittsburgh 30, Pa. 


This trade - mark is your guide to quality steel 


AMERICAN BRIDGE .. AMERICAN STEEL & WIRE and CYCLONE FENCE . . COLUMBIA-GENEVA STEEL . . CONSOLIDATED WESTERN STEEL . . GERRARD STEEL STRAPPING . . NATIONAL TUBE 
OIL WELL SUPPLY .. TENNESSEE COAL & IRON . . UNITED STATES STEEL PRODUCTS . . UNITED STATES STEEL SUPPLY . . Divisions of UNITED STATES STEEL CORPORATION, PITTSBURGH 
UNITED STATES STEEL HOMES, INC. + UNION SUPPLY COMPANY + UNITED STATES STEEL EXPORT COMPANY + UNIVERSAL ATLAS CEMENT COMPANY 4-1074 
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Pedestrians are Pedestrians 


Have you ever driven a car down Wright street at noon? It is not 
safe over jen miles per hour. Pedestrians are walking down the mid- 
dle of the street, crossing diagonally at the corner, and have absolute- 


ly no respect for either the motorist or their lives. 


Everyone seems to be complaining about the cars on the campus, 
either for or against them, but the elimination of cars on the campus 
would not solve the problem of the pedestrian. The motorists are to be 
congratulated on not killing a pedestrian on Wright street between 


classes. 


It seems obvious that the pedestrian will never learn until some- 
thing drastic has happened. Urbana police department announced 
that it was giving tickets to pedestrians who walk across the street 
against the traffic light. It would be better to eliminate jaywalking 
now by enforcement than wait until someone is killed to start enforc- 
ing it. Everyone knows jaywalking is dangerous and no one would 
object to crossing at the intersection if everyone else did also. A few 
signs and enforcement at the beginning of every year would solve 


the problem of the Wright street hazard. 


The removal! of the traffic light at the corner of Mathews and 
Green streets seems to have caused another similar problem. Last year 
the student had a fair chance to cross the street, and the motorist did 
not have to watch quite as closely. A traffic light is still needed at this 
corner. Admittedly the street is narrow, however, it is wide enough 
for a two-way street. Another solution would be to make it one way 
going south all the way. The preseni system is not at all suited to the 


pedestrian. 


We urge you to try your best to make our campus as safe as 
possible. This can not be attained until we eliminate jaywalking. 
Please don’t be a walking accident. 
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\ To those interested in advanced academic i 
\ study while associated with important research and vi 
x development in industry, Hughes offers Vi 


two separate practical programs: 


| A program to assist outstanding Eligible for these Fellowships are 
| individuals in studying for the those who have completed one year 
| Master of Science Degree while of graduate study in physics or 
HUGHES | employed in industry and making engineering. Successful candidates 
contributions to important military must qualify for graduate standing 
| work. Open to students who will at the California Institute of Tech- 
receive the B.S. degree in Electrical nology for study toward the degree 
COOPERATIVE | Engineering, Physics or Mechanical HOWARD of Doctor of Philosophy or post- 
| Engineering during the coming | doctoral work. Fellows may pursue 
| ee and 2 sausage ae see | ee research in the cae of 
ervices honorably discharged an physics or engineering. During 
FELLOWSHIP | holding such B.S. degrees. HUGHES | summers they will work full time 
| Candidates must meet entrance | in the Hughes Laboratories in 
‘ h scientists and engi- 
requirements for advanced study SOLE EE 
PROGRAM | at the University of California FELLOWSHIPS | nectsan ooo : 
| at Los Angeles or the University | Each appointment is for twelve 
| of Southern California. Participants | months and provides a cash award 
will work full time during the of not less than $2,000, a salary of 
summer in the Hughes Laboratories ; not less than $2,500, and $1,500 for 
for | and 25 hours per Sec while pur- in | tuition and dees pete A 
| suing a half-time schedule of . | suitable adjustment is made when 
Master of | graduate study at the university. Science | financial responsibilities of the Fel- 
: Salary is commensurate with the low might otherwise preclude par- 
Science | individual’s ability and experience. and | ticipation in the program. For those 
| Tuition, admission fees and books | coming from outside the Southern 
Degrees | for university attendance are pro- Engineering | California area provision is made 
vided. Provision is made to assist in = for moving and transportation 
| paying travel and moving expenses | CAS HeHSES: 
| from outside Southern California. | 
| | for the Howard Hughes Fellowships in 
| for the Hughes Cooperative Fellowship | Science and Engineering: Address all 
HOW TO APPLY | Program: Address all correspondence HOW TO APPLY correspondence to the Howard Hughes 
| to the Committee for Graduate Study { Fellowship Committee 
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our cover 


A modern oil refinery. The picture is from an advertisement 
of The American Blower Company. Reprinted with the permis- 
sion of The American Blower Company and Armstrong Cork 
Cormpany. 


our frontispiece 


Holding one of the 20,000 blueprints needed in the design 
and construction of the Mandan refinery, an inspector surveys 
some of the complex facilities. (Courtesy of Standard Oil Co. of 
Indiana) 
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Several eons ago, a huge inland sea 
cupied the regions now called the Da- 
otas, Montana, Saskatchewan, and 
anitoba. As the ages wore on and 
e earth shifted and shaped its crust 
to wavy geological patterns, a huge 
nderground basin was formed beneath 
nyers of ever-moving strata. The cave- 
an, the Indian, and the pioneer plot- 
ed these grassy slopes without ever 
reaming that beneath their feet lay a 
ast area of approximately one hundred 
nd thirty thousand square miles of 
Neservoir stocked with what we call to- 
lay crude oil. In 1907, a well drilled 
iby the Great Northern Oil, Gas and 
f 


JIM PIECHOCKI 


Jim is a newcomer to The 
Technograph staff on this 
campus. Heretofore he has 
periodically written articles 
for us from Navy Pier. We 
are hoping for more good 
work from him before he 
graduates in February of 
1956. 


ipe Line Co. struck gas at 178 feet. 
nother well in 1910 hit crude at 1,954 
Feet. In 1912, two government geolo- 
ists began intensive field work in the 
Hakota-Montana region and concluded 
Wvith a report stating that the basin 
fhould hold oil. They labeled it the 

illiston, and the petroleum magnates 
bf the East momentarily looked up from 
heir prosperous work and cast a 
houghtful glance at those rolling plains 
bf the West. Spot drilling began, but 
he record of over 400 dry holes dis- 
touraged any extensive development. It 
vas only a few years ago that things 
eally started happening oil-wise at Wil- 
iston. In February, 1951, the California 
Standard Oil Company opened the Vir- 
den field with a discovery well in south- 
estern Manitoba. On April 4, 1951, 
an Armeda Petroleum Corporation well, 
(Clarence Iverson No. 1, struck oil 
at 11,630 feet. The rush was on. There 
are 445 successful wells in the United 
States section of the basin today. The 
main difficulty of the basin is one of 
finding a market. North Dakota wells, 
with a capacity of 200 barrels a day, 
have been slowed to 50 per day due to 
a lack of efficient, economical transpor- 
tation. The answer to the problem lay 
in the building up of a large scale inte- 
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by Jim Piechocki, Aero E. ‘56 


grated industry within the state, and the 
construction of a refinery at Mandan, 
North Dakota, was one gigantic stride 
in the right direction. 

Named for a tribe of Indians, the lit- 
tle town of Mandan was born in 1881 
when the Northern Pacific Railway 
crossed the Missouri from Bismark, a 
somewhat larger settlement. Today 
Mandan boasts of a population of 8,000, 
the largest creamery in the United 
States, a modern foundry, a large ce- 
ment-block factory, and a 600-barrel-a- 
day flour mill. Citizens are inherently 
proud of Fort Lincoln State Park which 
lies six miles to the south. It was from 
this fortress that a small band of troops 
under Colonel George A. Custer on May 
17, 1876, rode out to round up a group 
of hostiles, never to return again. But 
engineers of Standard Oil did not con- 
sider the poignant historical aspects of 
Mandan in choosing this as a site for a 


The Monarch at Mandan 


refinery. They saw an abundant water 
supply in easy-to-reach Missouri River, 
they saw excellent transportation facili- 
ties present, and after considering many 
other aspects, topographical and other- 
wise, put their stamp of approval on 
Mandan. With the site chosen, the real 
work of design could be started. Deso- 
late, grassy slopes were cleared, tractors 
chugged, locomotives hooted, trucks 
hurried about, whistles screamed and 
bells clanged—all for the coming of the 
king—the monarch of Mandan. Work- 
ers in distant fields paused to look upon 
the slowly rising and fanastic maze of 
pipes surrounding long and high towers 
that reached upwards, the sun reflect- 
ing brilliantly off the many spires that 
blazed like jewels in some royal head- 
dress. This was the crown of the mon- 
arch. 


The design of any refinery is keyed 
to the refining process itself, that is, it 


Vapors piped off from different levels in the towering stills are cooled in 
the maze of heat exchangers seen in the foreground. 
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Towering fifteen stories high, this cracking unit processes 175 tons of fine 


aa 


clay particles in one gulp—enough to cover half the surface area of North 
Dakota. (All photos courtesy Standard Oil) 


is a technique which governs location, 
layout, size, shape, and specific function 
of the components. The technique of 
refining, as any oil man will tell you, 
is extremely interesting. It consists bas- 
ically of heating the raw crude to a 
high temperature and drawing off the 
vapors. The crude is a rather complex 
substance, and the components, oblig- 
ing as they are, vaporize at different 
temperatures and will assume different 
heights when confined in the top of a 
disillation tower. Cooling recovers the 
vapors and they can now be piped off 
for further treatment. Early refiners 
generally produced three or four prod- 
ucts; gasoline (naphtha), which was 
not very useful in the 1900's, kerosene, 
for which there was a very great de- 
mand, fuel oil, and sometimes coke. Che 
first crude to be refined in this coun- 
try had little sulfur content. It was 
called ‘‘sweet’’ crude because its by- 
products, especially kerosene, were pleas- 
ant enough to smell. But this was not 
the case with the oil discovered near 
Lima, Ohio, which was tagged as “‘skunk 
juice” or “polecat” oil because of the 
staggering, over-riped egg odor of its 
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sulfur compounds. Herman Frasch, the 
famous German chemist, and William 
Burton of Standard Oil (Indiana) sep- 
arately discovered the solution by pass- 
ing the heated crude or kerosene over 
copper oxide. The sulfur in the oil re- 
acted with the copper to form an insolu- 
able copper sulfide, and people now 
bought Lima oil without fear of any 
dreaded odors. With the advent of auto- 
mobile and the internal combustion en- 
gine, gasoline demands rose by leaps 
and bounds. The refinery techniques of 
the day did not produce enough naph- 
thas to meet the needs. But along came 
William Burton again, this time with a 
process of heating the crude at great 
pressures, thereby halting rapid evapor- 
ation and “cracking” the larger mole- 
cules into the lighter, desperatly need- 
ed naptha particles. Further develop- 
ment resulted in the use of a catalyst in 
the cracking process. When the mole- 
cules formed are too small, they must 
be glued together again in another pro- 
cess called polymerization, which pro- 
duced compounds which are not  ex- 
cessively volatile. 

All these considerations play a dy- 


t 


namic role today in the design of a re- 
finery. For example, present methods of 
distillation are adapted to produce a 
maximum of products. The reduced 
crude or remaining heavy residue usual- 
ly requires a considerable amount of 
processing if it is not to be lost as waste. 
The Williston crude is of a high gravi- 
ty and hence the reduced material needs 
no further purification at Mandan. Af- 
ter primary distillation, the reduced 
crude is introduced directly into a 
catalytic cracker, completely eliminating 
the necessity of separated units. Man- 
dan is supplied with crude from a 156 
mile pipeline from the northwest fields. 
The crude is desalted first and then 
piped to the crude distillation section 
where it is heated under pressure. The 
vapors separate and assume different 
levels in the top of the distillation tower. 
Light naphtha goes to the top, with 
heavy naptha right below. Kerosene and 
other fuel oils occupy the middle levels. 
From the lower part of the tower comes 
a gas-oil suitable for use in furnace 
oil. The crude residue occupying the 
bottom moves on to the _ integrated 
catalytic cracker which now produces 
wet gas and unstable gasoline in the 
top of this unit. From the three suc- 
ceeding levels come light and medium 
cycle oils, which are used in blending 
into distillate fuels, and heavy cycle oil, 
most of which usually goes back into 
the cracker again. Light naphtha from 
the original distillation along with wet 
gas and unstable gasoline move to the 
vapor-recovery section. Two of the 
products at this stage are: a stabilized 
naphtha which is the basis for the gaso- 
lines, and wet gas which goes to the 
polymerization section which bonds the 
light molecules into a high-quality heavy 
naphtha. 


At the Mandan refinery, these four 
process of distillation, catalytic cracking, 
vajor recovery, and polymerization, al- 
thought separated by about 300 feet 
for safety sake, are united physically. 
The crude distiller and catalytic crack- 
er sections are back to back, with the 
pumps in a single pump house han- 
dling the high-temperature stocks be- 
tween the two units. The vapor-recovery 
and polymerization sections are similar- 
ly orientated. 

It would seem that this arrangement 
would require a minimum of storage 
tanks. But Standard Oil’s engineers 
found this impractical because of the 
variety of the quality of products. Prod- 
ucts of various qualities made to varying 
specification cannot be turned out unless 
there are tanks in which the constituents 
for each product can be stored for later 
use. However, the theoretical minimum 
was a starting point which brought the 
number of tanks to a practical minimum 
of 53 with a total capacity of 2,770,000 
barrels. One very interesting fact con- 
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erning refinery tanks is that they are 
auged directly into barrels instead of, 
5 is usual, feet and inches. This proce- 
ure eliminates the time consuming use 
f conversion tables and reduces gauging 
‘rors to a minimum. 

| The 156 mile distance to Mandan 
rom Tioga to the northwest is spanned 
ya 12 and 16 inch crude oil pipe line. 
‘onstruction on the pipeline began on 
pee 15, 1953 and by Nov. 20, the line 
eached Mandan. At present, the pipe- 
ne handles 30,000 barrels a day but 
} was designed so that its capacity can 
e increased to 100,000 barrels a day 
y the addition of pumping stations. A 
latively small amount of Mandan’s 
oducts move by rail or by truck. An 
8 spot railroad car loading rack is 
peated near the southwest corner of the 
efinery, and the Northern Pacific Rail- 
oad provides a switching service. But 
nost of Mandan’s output travels in 
itandard’s own pipeline to Moorehead, 
Ainnesota. This 200-mile 10-inch line 
upplies gasoline, power fuel, kerosene, 
eater oil, furnace oil, and diesel fuel 
ast to Minneapolis, and is slated to be 
he first of Standard’s lines to use the 
ew microwave communication system. 
| It was originally planned to design 
he Mandan refinery for a capacity of 
5,000 barrels a day with provisions for 
ventual expansion to a figure of 30,000. 
efficiency of operation and the expand- 
ng source of crude, however, dictated 
. revision even before the designs were 
lrawn. Mandan is now set up for an 
nitial capacity of 30,000 barrels a day, 
ind all existing facilities are adapted for 
urther expansion. 


This is the heart of the integrated units of distillation, catalytic cracking, 


Three of Mandan’s storage tanks frame the stately-looking ‘cat cracker’ 
against the North Dakota sky. 


Mandan’s Standard Oil refinery re- 
quires 15 million gallons of water a 
day at steady production. Actual con- 
sumption will be lower because the 
water within the refinery will be circu- 
lated over and over again. The refinery 
utilizes a new pumping station con- 


vapor recovery, and polymerization. Intermediate storage is eliminated. 
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structed adjacent to the existing water 
station for the city of Mandan. Six 
vertical-shaft submerged type turbine 
pumps are shared equally with the city. 
Raw Missouri River water is pumped 
continuously to a water treating plant 
within the refinery. A circular clarifier 
coagulates the remaining sediment. Co- 
agulated overflow goes directly into the 
refinery’s cooling tower. Drinking water 
is obtained from the Mandan city line. 


The Mandan refinery is rather unique 
in many respects. There were 25,000 
tons of steel used in construction of the 
refinery. Pipes in the refinery proper, 
if laid end to end, would stretch 56.8 
miles. A total of 25,000,000 gallons of 
water circulate daily in the refinery. 
About 150 miles of electrical wiring 
transmits 120,000 kilowatt hours of elec- 
tricity daily outstripping the city of 
Mandan itself. Concrete used in con- 
struction totaled 13,000 cubic yards. 
There were 20,000 blueprints drawn 
up for the design and construction job. 
The daily gasoline production could 
power 500 cars around the world. 

The development of the Williston 
Basin, from the time early settlers 
jumped on saplings to stomp tools into 
the ground to Standard Oil’s Mandan 
refinery is an ideal example of Ameri- 
can ingenuity, creativeness, and devel- 
opment. The biography of Standard Oil 
is the history of oil, and the story of 
oil is the story of America. 
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ELECTRICAL ENGINEERS 
-MECHANICAL ENGINEERS [& 


circuitry, systems studies, instrumentation, telemetering, electro- 
} mechanical test, applied physics problems. | 


Sandia Corporation, a subsidiary of the Western Electric Company, offers _ 
outstanding opportunities to graduates with Bachelor's or advanced degrees, with | 
or without applicable experience. é 


£ Sandia Corporation engineers and scientists work as a team at the basic task of 


applying to military uses certain of the fundamental processes developed by 
nuclear physicists. This task requires original research as well as_ straightforward 
development and production engineering. 


A new engineer's place on the Sandia team is determined initially by his | 

training, experience, and talents . . . and, in a field where ingenuity and | 
resourcefulness are paramount, he is afforded every opportunity for professional 
growth and improvement. 


Sandia engineers design and develop complex components and systems 

that must function properly under environmental conditions that are much 
more severe than those specified for industrial purposes. They design and 
develop electronic equipment to collect and analyze test data; they build 
instruments to measure weapons effects. As part of their work, they are 
engaged in liaison with the best production and design agencies in the 
country, and consult with many of the best minds in all fields of science. 


Sandia Laboratory, operated by Sandia Corporation under contract 

with the Atomic Energy Commission, is located in Albuquerque — in 
the heart of the healthful Southwest. A modern, mile-high city of 150,000, 
Albuquerque offers a unique combination of metropolitan facilities plus 
scenic, historic and recreational attractions —- and a climate that is 
sunny, mild, and dry the year around. New residents have little diffi- 
culty in obtaining adequate housing. 


| Liberal employee benefits include paid vacations, sickness bene- 
fits, group life insurance, and a contributory retirement plan. 
Working conditions are excellent, and salaries are commensurate 
with qualifications. 


A limited number of positions for Aeronautical Engineers, 
Mathematicians, and Physicists are also available. 


Make application to: PROFESSIONAL EMPLOYMENT 


DIVISION A-9 


Or contact through your Placement Office the Sandia 
Corporation representative with the Bell Telephone 
System College Recruiting Team for an 
interview on your campus. 
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Abstract 


/ 


|) Thermosetting laminated plastics are 
Hee: extensively for electrical insulation 
§decause of their unusual combination of 
tlectrical, mechanical, and chemical prop- 
yerties. Excellent electrical insulators, 
these materials are also mechanically 
thtrong, light in weight, and easy to fab- 
ricate. They resist chemical corrosion, 
)moisture, aging, heat and temperature 
sileterioration. To establish safe operating 
bioads, tests for the endurance limits of 
wHielectric strength were run on each of 
sseveral grades of thermosetting plastic 
\jaminates plotting voltages against time. 
The data thus obtained indicate that 
For a given thickness and atmospheric 
icondition, a maximum voltage exists 

elow which failure will not occur. 
elests of this type yield results which 
Are valuable to the design engineer in 
‘determining the proper grade and thick- 
ehess of material for use as insulating 
Poarts in electrical equipment. 


_ Determining Insulating Properties 


1 In selecting an. electrical insulating 
Ynaterial, the designer is primarily con- 
‘serned with insulation resistance, dielec- 
‘ric loss and dielectric breakdown. The 
f-elative importance of these various 
}oroperties depends on the application in- 
tvolved, but dielectric breakdown is al- 
*nost always a major consideration. 

' As defined by ASTM, the dielectric 
‘strength of an insulating material is the 
/naximum potential gradient that the ma- 
»-erial can withstand without rupture. 
‘It is difficult to evaluate quantitively 
‘because its magnitude varies with tem- 
perature, thickness of material, moisture 
‘content, and time exposed to stress. In 
vgeneral, the dielectric strength of insul- 
jating materials decreases with time of 
‘exposure to the electrical stress. 

’ For a quick determination of dielec- 
‘tric strength, the short-time test has 
been devised. For fairly rapid determin- 
jations, but laying more emphasis on the 
‘time factor, the step-by-step test has 
been arranged. These tests involving 
short exposures are primarily compara- 
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Dielectric Breakdown Properties of ... 


THERMOSETTING 
LAMINATES 


by N. A. Skow 


tive and are not indicative of the break- 
down of the materials under prolonged 
exposure to lower stresses. “The limita- 
tions of these tests already have been 
pointed out in the appendix to the 
ASTM Standards on Electrical Insul- 


ating Materials. 


Since long service without breakdown 
is a primary requirement of electrical in- 
sulating materials, determination of the 
endurance limit is most essential. This 
can be measured by stressing the lamin- 
ate with voltages less than the short- 
time value and recording the results at 
each voltage. When the maximum volt- 
age that can be applied for an indefinite 
time without breakdown has been found, 
the endurance limit of dielectric strength 
has been established. 

Differences between the _ dielectric 
breakdown properties of thermosetting 
laminates stressed parallel to laminations 
and those stressed perpendicular to lam- 
inations are sufficient to warrant inves- 
tigation of behavior for each direction. 
The same dielectric strength and en- 
durance characteristics do not exist 
where laminated sheets are used as in- 
sulating spacers (stressed perpendicular 
to lamination), and where laminates are 
used as terminal-board insulators 
(stressed parallel to lamination). 


Grades of Plastics Tested 


To obtain the results presented here, 
seven standard NEMA grades of lamin- 
ated thermosetting plastics were tested: 
Grades X, XX, XXXP, LE, A, G-5 
and N-l. Any other NEMA grade 
might be used in similar applications 
but those mentioned were selected be- 
cause they are typical of the entire 
group. While this series of tests was 
made only upon laminates in the sheet 
form, the dielectric properties of tubes, 
rods, and molded parts are quite simi- 
lar. Briefly, the materials tested can be 
described as follows: 

(Grades Xs eX and XXXP are 
paper-base laminates bonded with phe- 
nolic resin. Grade X is intended pri- 
marily for mechanical applications and 


should be used with discretion under 
high-humidity conditions. Grade XX is 
made with a more absorbent paper and 
has a higher resin content than Grade 
X. Grade XX is better electrically, al- 
though slightly weaker mechanically, 
than Grade X. Grade XX XP, which 
has a still higher resin content, is one 
of the best electrical laminates produced. 
Grade LE has a cotton-fabric base and 
is bonded with phenolic resin. This 
grade is used on electrical applications 
requiring greater toughness than is pro- 


vided by Grade XX. 


Grade A is an asbestos paper-base 
laminate bonded with phenolic resin. It 
is more flame and heat resistant than the 
cellulosic grades. Bonded with melamine 
resin, Grade G-5 is a glass-base laminate 
with very high mechanical strength, ex- 
cellent electrical properties under dry 
conditions and good heat, flame and arc 
resistance. Grade N-1I is a nylon-fabric 
base laminate bonded with phenolic 
resin. It has excellent electrical and me- 
chanical properties even under high hu- 
midity conditions. 


Program of Tests 


Fig. | indicates the sample size and 
test arrangements used to determine 
dielectric strength and endurance limit 
of plastic laminates in both directions 
(perpendicular and parallel to lamina- 
tions). For testing perpendicular to 
laminations, 6-x 6-in. samples were se- 
lected at random from standard pro- 
duction sheets (36x36x1/16 in.). For 
the tests parallel to laminations, speci- 
mens 2x3x% in. were cut from stand- 
ard sheets 36x36x™% in. A 0).2-in-diam 
hole was drilled along the 2-in. axis of 
each specimen to a depth of 134-in. The 
of each hole was counterbored with a 
flat bottom drill, leaving a 14-in. thick- 
ness of laminate between the bottom of 
the hole and the edge of the sample. 
While this is not a standard test speci- 
men it was found very convenient in this 
study because it eliminated the prob- 
lem of flashover. (To have used a speci- 
men 6x6 in. would have meant the pro- 
duction of a 6-in-thick sheet of laminate 
for each grade to be tested.) 


Short-time dielectric strength measure- 
ments perpendicular to laminations were 
made on the 6x6x1/16-in. specimens in 
oil as specified in ASTM Standard 
D149-44. The samples to be tested were 
first dried in an oven at 220F for | hr 
then cooled in a desiccator for 16 hr at 


73F. After conditioning, tests were 
made using five specimens of each 
grade. 


Short-time dielectric strength meas- 
urements parallel to laminations were 
made on the 2x3x%-in. specimens in 
oil. Because of the thickness of sample, 
these test pieces were conditioned at 
220F for 8 hr followed by 16 hr of 
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cooling in a desciccator at 73F. Five 
specimens of each grade were tested. 


Results of Tests 


Results of tests in both directions are 
given for Grades XX, XXP, and 
N-1 at temperatures from 65F to 
256F. Breakdown voltage versus tem- 
perature curves are given for both 
perpendicular and parallel directions 
for each of the three grades test- 
ed. Two significant facts are readily ap- 
parent: (1) Short-time dielectric 
strengths parallel to laminations are 
lower than those perpendicular to lam- 
inations (with the exception of Grade 
XX at temperatures above 180F; and 
(2) the difference in dielectric strength 
versus temperature characteristics paral- 
lel to laminations are comparatively 
small. 


Grade XX XP laminate has the high- 
est dielectric strength perpendicular to 
laminations within the temperature 
range covered and the drop in break- 
down voltages is very small between 
90F and 180F. This gradual change in 
breakdown voltage up to I180F is of 
particular advantage when laminated 
plastic components are subjected to hot- 
spot temperatures in electronic equip- 
ment. It is evident that there is a rapid 
decrease in the breakdown voltage of 
even Grade XX XP as the temperature 
is increased further. The breakdown 
characteristics of the three grades paral- 
lel to laminations are more nearly 
equal. This indicates that it makes little 
difference in regard to short-time dielec- 
tric strength which of the three grades 
is selected for operation at temperatures 
within the range covered. 

The data indicate that parallel to 
laminations Grade N-l, nylon-base 
laminate, has the most rapid decrease 
in dielectric strength (short-time) with 
temperature, while the breakdown voit- 
ages of Grade XX appear between these 
two extremes throughout the tempera- 
ture range. 

Data are presented to indicate the 
effect of sample thickness on the short- 
time dielectric strength measured in 
both directions. The dielectric strength 
of Grade XX plastics laminate meas- 
ured perpendicular to lamination is 
515 vpm at a %-in. thickness or slight- 
ly more than half the magnitude for a 
1/22-in. sample thickness. The dielectric 
strengths parallel to laminations, meas- 
ured at five thicknesses ranging from 
1/16 in. to % in., are very close for 
Grades X and XX with sample thick- 
nesses greater than 1 in. The decrease 
in dielectric strength may be compared 
to the law of diminishing returns in 
that each additional thickness of lami- 
nate provides a smaller increase in the 
total dielectric breakdown voltage of the 
sample. 

This shows the necessity for main- 
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taining equal sample thicknesses for all 
tests to obtain results for the purpose 
of comparison. For measurements per- 
pendicular to laminations throughout 
this testing program a thickness of 1/16 
in. was selected because it is representa- 
tive of the sheet thicknesses used in 
many electrical applications. A 1%4-in. 
thickness was specified for testing paral- 
lel to laminations because thinner sec- 
tions were more difficult to machine to 
uniform dielectric gaps. 


Effects of Conditioning 


To determine the effects of condition- 
ing, the dielectric strength (short-time ) 
of Grade XX laminate was measured in 
both directions for various combinations 
of time, temperature and moisture treat- 
ment. The results of these tests are 
given for each specified conditioning 
treatment. Conditioning for a maxi- 
mum of 4 days for measurements 
perpendicular to laminations was _ suf- 
ficient, but 21 days were necessary to 
insure uniform moisture absorption: for 
obtaining breakdown voltages parallel 
to laminations. Because_ dielectric 
strength varies widely with changes in 
conditioning treatment, considerable care 
was taken to standardize the sample con- 
ditioning prior to dielectric strength 
tests. One hour drying at 220F was se- 
lected for samples to be tested perpen- 
dicular to laminations because it pro- 
vided the most reproducible results. 


These samples were removed from the 
conditioning chamber, placed between 
the electrodes of the testing equipment 
and immersed in an oil bath. As far as 
possible, the samples of each grade of 
laminate were tested at 85, 70, 60, 55, 
50, and 45 per cent of the short-time 
breakdown voltage measured previously. 
Voltage was applied at the rate of 
10 kv/sec until the specified magnitude 
was reached and maintained until rup- 
ture occurred. The voltage applied and 
the time in minutes required for failure 
were then recorded. 


Measurements parallel to laminations 
were made in oil with a metal pin and 
plate as electrodes. All samples were 
conditioned in an over for 8 hr at 
220F and five specimens of each grade 
were tested for short-time dielectric 
strength in accordance with ASTM 
D149-44, Because of the %4-in. thickness 
of the electrode gap, a longer condition- 
ing period was necessary to insure uni- 
form dryness. 

The endurance limit of the dielectric 
strength parallel to laminations was de- 
termined by applying voltages at the 
rate of 10 kv/sec until 85, 70, 60, 55, 
50 and 45 per cent of the short-time 
breakdown value was reached. After 
rupture occurred, the voltage and time 
for failure were recorded. For all tests, 
the samples and testing procedure were 
made as uniform as possible. 
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Endurance Limits 


The endurance limits, perpendicular 
and parallel to laminations, for the 
seven grades of laminates tested are 
given. The dielectric strength of all 
grades in both directions decreases ra- 
pidly with time until it is approximately 
60 to 70 per cent of the short-time 
dielectric strength. The curves show 
that the breakdown voltage, or up- 
per limit of voltage gradient with- 
out rupture, gradually approaches a 
magnitude that is independent of time. 
The endurance limit of the material is 
considered approximately equal to the 
maximum dielectric strength which will 


not rupture after a 100-min exposure to © 


stress. This assumption is based on tests 
on five samples which, after resisting 
breakdown for 100 min, continued to 
withstand the applied stresses for 18 
hr. 

Short-time dielectric strengths and 
endurance-limit values are compared in 
Table 4. In part A, where the seven 
grades of laminates are tested dry at 
73F, the ratios (per cent) of endurance 
limits to short-time dielectric strength 


are tabulated (data from curves in Fig, | 


3) to indicate the relative characteris- 


tics of the seven grades. Grade A, as- | 
bestos-base plastic laminate has the low- — 


est dielectric strength and endurance 
limit in either direction but is recom- 
mended in high-temperature applications 
because of its superior heat resistance. 
The six remaining grades tested are 
suitable for high-voltage applications, 
Grade XX XP having the highest break- 
down voltages perpendicular to lamina- 
tions and Grade N-1, the highest paral- 
lel to laminations. 


Safety Factor 


For dry specimens, the endurance 
limits (in either direction) of the seven 
standard grades of laminates tested vary 
from 49 to 84 per cent of the corres- 
ponding short-time dielectric strength. 
Therefore the designer can consider a 
safety factor of 3, based on the short- 
time test, to be sufficient. For Grades 
XX and XX XP exposed to high humid- 
ity and elevated temperatures, the per- 
centage ratio of endurance limit to short- 
time dielectric strength ranges from 47 
to 86 per cent (including both direc- 
tions). Again, a safety factor of 3 should 
be satisfactory. In actual practice, a de- 
signer may expect to use equipment 
under highly humid conditions, yet avail- 
able data on the laminates may be limit- 
ed to short-time dielectric strength under 
dry conditions. In these cases, a safety 
factor of 6, as recommended by NEM A?® 
may be necessary. 


Conclusions 


Conclusions drawn from these. tests 
would indicate that for selecting thermo- 
setting plastic laminates to be used as 
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‘a dielectric medium, it is important to 
‘know the temperature at which the 
‘equipment is to be operated, the atmos- 
\pheric conditions to be encountered, the 
echanical strain and the dielectric stress 
‘to be applied. If the equipment is used 
funder dry conditions and the mechani- 
‘cal strength requirements are not severe, 
‘paper-base laminates are very satisfac- 
‘tory. If humid conditions are factors it 
twould be advisable to use the more 
‘water-resistant paper-base grades such as 
Grade XXXP. Under dry conditions 
jrequiring high mechanical strength it 
fmay be necessary to use a fabric grade 
‘such as LE and under continuous humid 
‘conditions requiring high mechanical 
jstrength it may be necessary to use 
‘Grade N-1. If arc resistance is an im- 
portant requirement Grade G-5 is indi- 
‘cated. 

Acknowledgment—The tests described 
therein were conducted in the Research 
‘Laboratory of Synthance Corporation, 
#Oaks, Pa. 
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During a sidewalk interview in Am- 
tarillo, Texas, an announcer asked a 
jwoman: “What did your husband say 
lwhen he proposed? She replied that he 
‘just said he loved her and wanted to 
tmarry her. “Didn’t he do anything to 
tback up his statement?” “Oh, yes,” she 
jreplied brightly. “We have two sons.” 


* * * 
: 
A divinity student named Tweedle 


_ Refused to accept his degree. 
\He didn’t object to Tweedle, 
But he hated to be Tweedle, D. D. 


}Little Audrey, mad as hell, 

} Pushed her sister in the well. 

'Said her mother, drawing water, 
“Gee, it’s hard to raise a daughter.” 


LA lovely co-ed named Loretta 
' Loved wearing a very tight sweater ; 
_Three reasons she had: 
Keeping warm wasn't bad, 
But the other reasons were better. 
, Secretary: But, Professor, isn’t this 
+the same exam you gave last year? 
Professor: Yes, but I’ve changed the 
-answers. 
Then there was the wolf lounging in 
a New York hotel lobby as an attractive 
young lady passed by. When his stand- 
ard come-on brought only a frigid glance 
he scarcasmed, “Pardon me. | thought 
you were my mother.” 
“T couldn’t be,” she replied. 
married.” 
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A minister, preaching on the danger 
of compromise, was condemning the at- 
titude of so many Christians who be- 
lieve certain things concerning their 
faith, but in actual practice will say, 
“Yes, but...” At the climax of the 
sermon, he fairly shouted, ‘‘Yes, there 
are millions of Christians who are slid- 

#39) 


ing straight to hell on their ‘buts’. 


Three deaf gentlemen were on a train 
bound for London. ‘“‘What station is 
this?” inquired the first gentleman. 

“Wembley,” answered the guard. 

‘Heavens!’ said the second. “I 
thought it was Thursday!” 

“So am I,” exclaimed the third. “‘Let’s 
all have a drink.” 


“Doctor, my son has cholera, and the 
worst of it is, he admits he caught it 
from kissing the maid.” 

“Well, well. Young people do 
thoughtless things, don’t they?” 

“But doctor, I’ve been kissing the 
maid myself.” 

» Loe bad: t 

“And what’s more, I’ve been kissing 
my wife.” 

“What? Oh, my gosh! Now we'll all 


have it.” 


Our heroine bought a parrot from a 
pet store only to learn that it cursed 
every time it opened its mouth. She put 
up with it as long as she could, but 
finally one day she lost her patience. “If 
I ever hear you swearing again, I’ll 
wring your neck,” she declared. A few 
minutes later she remarked rather cas- 
ually that it was a nice day. Whereupon 
the parrot promptly said, “It’s a -hell 
of a fine day.” The lady immediately 
seized the parrot by his head and spun 
him around in the air until he was al- 
most dead. ‘““Now, then,” she said. “It’s 
a nine day,ism t itr ° Piney dayd = ox= 
claimed the parrot. “Where in hell were 
you when the cyclone struck?” 

+ * *K 


Judge: “I’m sorry, but I can’t give 
you a marriage license until you have a 
properly filled out form.” 

Coed: ‘Listen, if my boy friend does 
not care, why should you?” 

“Was he fresh? Why, I had to slap 
him three times before I gave in!” 
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“When the eyes are closed the hear- 
ing becomes more acute,’ says a medical 
authority. “We have noticed several 
people experimenting in church.” 
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Brown & SHARPE “up-to-the-minute” machines 
have been designed and built for just such plants. They 
offer improved performance and greater reliability for 
the mass production of precision parts at lower operat- 
ing costs. These machines on the production line will 
integrate high production and high precision. 

- For full particulars on the complete line embrac- 


ing Milling, Grinding and Screw Machines write 


Brown & Sharpe Mfg. Co., Providence 1, Rhode Island. 
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AIR POLLUTION 


by J. H. Houdry, Vice President Oxy-Catalyst, Inc. 


There is a new technique in engi- 
neering that promises to remove some- 
thing old and troublesome from the air. 

The something old in the air is pol- 
lution—tons and tons of contaminating 
particles, vapors and gases that for 
years have been pouring from our in- 
dustrial plants, our power stations, our 
railroads, our incinerators, and above all 
our automobiles—noxious elements that 
threaten public health and impair the 
cleanliness of cities and industrial cen- 
ters. This cumulative contamination of 
the air we breathe has been high-lighted 
recently in charges made by Los An- 
geles scientists that hydrocarbon con- 
taminants in the atmosphere may be re- 
sponsible for the marked increase of 
lung cancer in heavily polluted areas. 

The new technique—very definitely 
an engineering approach to the prob- 
lem—is a family of oxidizing catalysts 
developed by Eugene J. Houdry, pio- 
neer almost twenty years ago in the 
catalytic cracking of petroleum. 

To assign so sweeping a role to any 
one method of pollution control might 
seem presumptuous. But various types of 
oxidizing catalysts perfected by Mr. 
Houdry or now in development have 
indicated that they can burn at the 
source any gaseous or fine particulate 
matter that is combustible. 

One type of oxidizing catalyst, called 
the Oxycat, is already offering a posi- 
tive and economical solution to indus- 
trial plant pollution problems. The cata- 
lytic agent of this Oxycat is a platinum 
and alumina alloy that is coated onto a 
surface of porcelain rods. 

After two years of study in various 
industrial installations the Oxycat has 
shown that it can: 

1. Remove odors and visible smoke 
resulting from hydrocarbon exhausts— 
and also eliminate carbon monoxide. 

2. In many cases generate usable heat 
in the process—enough to cut the plant 
fuel bill of one user by 90%—enough 
to return $27,500 yearly on a $25,000 
investment for another company. 

3. Turn waste gases into usable power 
—in one case to run a gas turbine. 

4. Indirectly improve production pro- 
cesses and products in some applications 
and 

5. Increase safety and 
hazard in others. 

In a typical case, that of the Radio 
Corporation of America plant in Cam- 
den, N. J., the Oxycat ended a localized 
but intense inplant pollution problem. 


reduce fire 
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Plagued by an irritating wax smoke 
that blew into its office building from a 
nearby exhaust stack, RCA installed a 
bed of Oxycats to oxidize the smoke at 
its source—a burn-off oven in the com- 
pany’s powdered metals division. 

In making powdered metal parts, 
RCA uses a wax binder to hold the parts 
together before final pressing. But after 


pressure molding and before the parts. 


can be sintered, the wax binder must 
be driven off. 

In doing this in a burn-off oven, RCA 
had been driving out to the air a mix- 
ture of wax particles and vapor—a 
smoke with an odor of burnt cork— 
very annoying to breathe. 

The company first considered vari- 
ous methods of eliminating the wax 
smoke. The exhaust could be collected, 
condensed, filtered or burned. It was 
decided that some method of burning 
would give the most positive results with 
a minimum of maintenance and operat- 
ing headaches. 

Burning, in the ordinary sense of di- 
rect ignition of the fumes, would have 
been costly. A large volume of fume-air 
mixture (1400 cubic feet per minute) 
would have to be brought up to an igni- 
tion temperature of 2000 degrees or 
more. This in turn would require a 
high fuel consumption, a large com- 
bustion chamber and elaborate insula- 
tion and stack construction to  with- 
stand high temperatures. 

RCA turned to catalytic oxidation— 
a method for burning the wax smoke at 
temperatures well below the normal 
ignition point. The company installed a 
bed of 204 Oxycats above its burn off 
oven. 

Each Oxycat unit is a cake-like struc- 
ture of 73 porcelain rods held together 
by two square porcelain end-plates and 
a porcelain spacer bar. The surfaces of 
these rods—tear-drop shaped to mini- 
mize back pressure—are coated with the 
catalytic agent—platinum and alumin- 
um alloy. 

The Oxycats are stacked side-by-side 
and one on top of the other on a sim- 
ple grate in the exhaust stack of the 
Oven. The waste gases flow across the 
Oxycat rods. At the coated surfaces of 
these rods a catalytic reaction takes 
place, oxidizing the exhaust to a harm- 
less efHuent of carbon dioxide and water 
vapor. 

(The catalytic agent of the Oxycat 
here acts to stimulate the oxidation re- 
action, to permit oxidation at tempera- 


tures far below the normal ignition 
point of the combustibles. Contrary to- 
classical theory on catalysis which holds 
that the catalyst takes no active part 
in a reaction, Mr. Houdry has found 
strong evidence to corroborate the theory 
that a catalyst definitely does take part” 


: 
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in a reaction, repeatedly entering and — 


leaving, later returning to its original 
state when the reaction is completed. ) 
The oxidizing temperature of 
Oxycat is about 500 degrees F. Since 
the wax fumes leave the burn-off oven 


at about 300, RCA installed a preheat 


burner to raise temperature to the de-— 


sired point. The catalyst in oxidizing 
the preheated fumes raises exhaust tem- 
peratures another 
relatively small increase in this case due 
‘to the low concentration of the con- 
taminants. Operation to date has shown 
complete elimination of the wax smoke. 

The catalyst also eliminated explosive 
pockets of fumes that previously had a_ 
tendency to collect above the oven. At 
the same time the slow build-up of wax 
deposits in the oven stack was stopped. 


the 


50-100 degrees—a 


This build-up would obstruct air move-— 


ment through the oven, gradually chang- 
ing oven conditions. Now RCA can~ 
more easily obtain uniform operating 
conditions and maintain consistently 
high quality production. 

RCA has mounted both the preheat 
chamber and catalyst housing above the 
burn-off oven on a steel platform nine 
feet above the floor. The compact in- 
stallation minimizes the travel distance 
of the wax fumes and prevents the ac- 
cumulation of wax in the ductwork. 

The catalyst units sit one foot deep 
in an insulated chamber 42. inches 
square. An additional 18 inches of depth 
provides inspection area. The insulated 
combustion chamber is 90 inches long, 
42 inches wide, and 42 inches deep. 


Profitable Heat Recovery 


A good example of pollution control 
that really pays is the Oxycat installa- 
tion at the enameling plant of Enamel- 
strip Corp., Allentown, Pa. Installed 
more than two years ago—in fact the 
very first installation by Oxy-Catalyst, 
Inc.—a total of 1200 Oxycats have 
curbed a serious community problem for 
Enamelstrip and in the bargain have 
generated enough usable heat energy to 
cut plant fuel bills by 90 per cent. 

Enamelstrip runs four metal coating 
lines—processes in which enamel and 
lacquer coatings are tolled onto continu- 
ous metal coil, then baked dry in an 
oven. These ovens had been driving off 
as many as 30 drums of xylene and tolu- 
ol solvents a day into the neighboring 
community. The company’s public rela- 
tions problem with the neighbors, need- 
less to say, was an acute one. 

Typical catalyst operation at Enamel- 
strip can best be described in one of the 
company’s two largest coating lines. 
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James B. Walker received his B.S. in mechanical engineering from 
North Carolina State College in June 1954, and he’s presently working 
for his M.S. at the same college. By asking pertinent questions, Jim is 
making sure that the position he finally accepts will be the right one for 


a fellow with his training. 


“Pick” Pickering answers: 


Well, Jim, that’s what the lawyers call a leading 
question, and the answer leads right into my baili- 
wick. I came to Du Pont in 1940, after taking a com- 
bined mechanical and electrical engineering course. 
So I had what you might call a double reason for 
wondering about my future with a chemical firm. 

I soon learned that the success of a large-scale 
chemical process is vitally dependent upon mechan- 
ical equipment. And the success of this mechanical 
equipment—especially for a new process—depends 
on (1) Research, (2) Development, (3) Plant Engi- 
neering, and (4) close Supervision. The net result is 
that a mechanical engineer at Du Pont can progress 


QU PONT 


RES. U.S. PAT. OFF 
BETTER THINGS FOR BETTER LIVING 
~-»-THROUGH CHEMISTRY 


WATCH “SCAVALCADE OF AMERICA’? ON TELEVISION 


NOVEMBER, 1954 


Jim Walker asks: 


engineer make 
real progress in 
a chemical firm? 


H. M. Pickering, Jr., received a B.S. in M.E. 
and E.E. from the Univ. of Minn. in 1940. He 
gained valuable technical experience at Han- 
ford Works, in Richland, Washington, and in 
Du Pont’s Fabrics and Finishes Plant at Parlin, 
N.J. Today he is Works Engineer for Du Pont’s 
Seaford, Del., plant, where nylon comes from. 


along any one of these four broad highways to a top- 
level position. 

My own Du Pont experience includes mechanical 
engineering work in fields as varied as atomic energy, 
fabrics and finishes, and nylon manufacture. Every 
one of these brought with it a new set of challenging 
problems in construction, instrumentation, and 
power supply; and every one provided the sort of 
opportunities a man gets in a pioneering industry. 

So, to answer your question, Jim, a mechanical 
engineer certainly has plenty of chances to get some- 
where with a chemical company like Du Pont! 


Want to know more about working with Du Pont? 
Send fora free copy of ‘‘Mechanical Engineers at Du Pont.” 
This 24-page booklet describes in detail the four broad 
categories of jobs mentioned by “‘Pick’’ Pickering. Typical 
pioneering problems in each of these four categories are 
outlined. This booklet briefs a young mechanical engineer 
on how some of the newest and most challenging problems 
in his field were solved. Write to E. I. du Pont de Nemours 
& Co. (Inc.), 2521 Nemours Bldg., Wilmington, Del. 


Can a mechanical 
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Each can coat up to 50 tons of stock a 
day and exhausts 6800 cubic feet per 
minute of air-solvent mixture. “Temper- 
atures range from 300 to 600 degrees. 

Because the oven exhaust is some- 
times below 500 degrees (the oxidizing 
temperature of the Oxycat) a preheat 
burner has been installed to raise stream 
temperature at the start of a production 
run if necessary. The hot solvent fumes 
next strike the catalyst bed (814 Oxy- 
cats in this case) and are immediately 
oxidized to a harmless vapor. 

Stack temperatures above the catalyst 
then rise to as high as 1400 degrees F. 
The preheat burner is automatically 
shut off—since there are enough com- 
bustibles in the gases to make the cata- 
lyst bed self-sustaining. The main gas 
burners are also shut off since Enamel- 
strip can then recirculate catalyst heat 
to run its ovens. 

The plant has enough heat left over 
to supply other processes and when 
steam coils are installed over the cata- 
lyst bed will have enough energy for 
general plant heating needs. Even then 
the company will be throwing most of 
its catalyst heat away. 

Enamelstrip gets another cost-saving 
bonus in the form of increased produc- 
tion. The company had been operating 
its ovens to the full capacity of the 
burners. With unlimited catalyst heat 
it has now doubled coating speeds and 
plans to double them again. 


Power Generation, Too 


Pollution control was not the prob- 
lem when the Sun Oil Company in- 
stalled $25,000 worth of catalysts to 
consume waste cat cracker gases. The 
objective was heat recovery and power 
generation. 


Sun uses a different Houdry catalyst 
—in pellet form—to crack crude oil 
into high-octane gasoline at its Marcus 
Hook, Pa., refinery. During each crack- 
ing cycle the catalyst pellets becme 
coated with tarry hydrocarbons. 


In regenerating the catalyst (burn- 
ing these hydrocarbons off with hot air) 
a large volume of waste gases (carbon 
monoxide and hydrocarbons) is genera- 
ted. Sun now runs these gases through 
a catalytic bed, generates 7,500,000 Btu 
per hour of usable energy. 

Most of this heat is picked up in 
molten salt pickup tubes in the catalyst 
chamber and is used to generate pro- 
cess steam. The remainder of the energy 
in the gases is fed to a gas turbine that 
powers a turbo-compressor. 

With the Oxycat installation com- 
plete on only one-half of this particular 
cracking plant, Sun was recovering $27,- 
500 worth of previously wasted energy 
a year. 

When installation is completed on this 
unit, annual savings should jump to 


$80,000. 
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Refinery-wide savings when all Sun 
crackers are catalyst-equipped are ex- 
pected to reach $500,000 a year. And 
should the Oxycat be applied to all 
cracking plants throughout the country, 
the potential recovery of waste heat en- 
ergy would be the equivalent of 10,000,- 
000 barrels of fuel oil a year. 


Coffee-Odors, Engine Smells 


Still another use for the Oxycat is 
the removal of coffee odors. An installa- 
toin on the roof-top of the coffee-roast- 
ing plant of Eppens, Smith Co., New 
York has shown that the Oxycat can 
completely end the odor problem. 

This catalyst has also shown that it 
can reform smoky incinerators—com- 


pletely removing visible smoke, odors . 


and organic particles. 


A major use for the Houdry catalyst 
—in fact its first use—is in a catalytic 
muffler for control of industrial truck 
exhausts. 


A typical user, Land o’ Lakes Cream- 
eries, Inc., reports that it uses four 
such units. to permit mechanization of 
handling operations in its basement stor- 
age area—a confined, unventilated room 
90 by 120 feet with a nine-foot ceil- 
ing. 

When Land o’ Lakes first tried to 
run a gas-powered truck in this area 
the fumes proved too much for the oper- 
ator. The company now operates four 
catalyst-equipped trucks in the same 
area with no harmful effects. As in in- 
dustrial installations, the catalytic muf- 
fler burns the noxious engine fumes to 
harmless carbon dioxide and water 
vapor. 


This first type of catalytic exhaust 
was applicable only to engines running 
on unleaded gasoline or on LP gas. A 
modification of this muffler has been de- 
veloped for 4-cycle diesel engines and 
is now being adapted to 2-cycle diesels. 
Mr. Houdry has also developed a cata- 
lytic exhaust for leaded gasoline—for 
automobile use—but this unit uses an 
entirely different type of catalyst. 


A Versatile Instrument 


The basic chemistry of the Oxycat in- 
dicates a wide range of uses. The Oxy- 
cat will burn just about any vapor or 
gas that can be oxidized—and do it at 
temperatures that are lower and hence 
less costly than direct flame incinera- 
tion. 


In actual practice, the Oxycat seems 
to do its best job on fumes that can be 
oxidized to either CO, or H,O or both. 
That includes the entire family of hy- 
drocarbons, as well as carbon monoxide 
—prime industrial causes of air contam- 
ination. 


The Oxycat will function successfully 


over a wide range of inlet temperatures. 


and concentrations—from gas streams 


near the explosive limit to those with 
concentrations of parts per million of 
contaminants. 

Inlet temperatures—the temperature 
of the gases entering the catalyst—can 
range from room temperature or less up 
to 1500 degrees F. or more. In some 
cases pre-heating of the gases may be 
necessary—depending on the actual inlet 
temperature and the concentration of 
the pollutants. 

If the gases are above 500 degrees 
(the oxidizing point of the catalyst) 
and are rich in combustibles probably no 
pre-heat will be needed. 


If the gases are rich in combustibles 
but below 500 degrees some pre-heat 
will be needed at start-up only. 

If concentration of combustibles is 
not high enough to maintain catalyst 
temperature above 500 degrees, continu- 
ous pre-heat will be needed. In general, 
the Oxycat will raise stack temperature 
55 degrees F. for every Btu per cubic 
foot of dry exhaust gas passing over the 


bed. 


All such factors of design must be 
determined by competent engineering 
analysis. 


Prospect of Unlimited Life 


As yet no definite limit has been set 
to the useful life of the Oxycat. Under. 
most stack conditions it is expected that 
the catalyst will last for many years 
without appreciable drop in activity. 


Basis for this conclusion is a test con- 
ducted on catalysts initially installed at 
the Sun Oil Marcus Hook refinery al- 
most two years ago. Tests showed that 
after 8500 hours of continuous opera- 
tion, these catalysts eliminated 99.2 per 
cent of the combustible material in the 
waste gases—exactly the same percent- 
age as in June, 1952, when the cata- 
lytic heat recovery unit first went on 
stream. 


These results were most significant 
since all previously known combustion 
catalysts have declined steadily in ef- 
ficiency during operation. 

Operating conditions at Marcus Hook 
were severe. In addition to light hydro- 
carbons, carbon monoxide and sulphur, 
the waste gases from the cat cracker 
contained abrasive dust (from the pe- 
troleum catalyst) and heavy tarry ma- 
terials. The catalyst was also subjected 
to continued thermal shock. The tem- 
perature of the waste gases jumps 500 
degrees—from 800 to 1300—and_ back 
again every 10 minutes. 

The findings at the Sun Oil Co., 
were later corroborated by the Research 
Institute of Temple University, in tests 
of the original Oxycats installed at 
Enamelstrip Corp. Temple scientists re- 
ported that after 18 months of opera- 
tion those Oxycats were eliminating 99.6 
per cent or more of solvent pollutants. 
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A MESSAGE TO 
COLLEGE ENGINEERING 
STUDENTS 


from J. M. Wallace, Manager, Meter Div., 
Westinghouse Electric Corporation 
University of Pittsburgh, 1935 


To the man who wants more than a job 


You and I know that getting a job is not a problem 
these days. Industry needs thousands of young engineers. 

But the man who wants more than a job might well 
pause and consider just how he is going to find his special 
opportunity. It cannot be found everywhere. 

The man I’m talking about wants interesting work 
with a future, yes—but also something more. He is 
determined to help make the world a better place in 


you can BE SURE...1¢ irs 


Westinghouse 


NOVEMBER, 1954 


which to live—and wants a job that will enable him to 
do this. He is co-operative in his work, but demands the 
dignity of being treated as an individual. This man had 
high purpose when he elected a career as an engineer. 

I know this man. He’s many men at Westinghouse. 
He’s an engineer’s engineer. 

You, who want more than a job, are this man, too. 
You will be among your own at Westinghouse. 


G-10273 


For information on career opportunities 
with Westinghouse, consult Placement 
Officer of your University, or send for 
our 44-page book, Finding Your Place 
in Industry. 

Write: Mr. C. W. Mills, Regional 
Educational Co-ordinator, Westinghouse 
Electric Corporation, Merchandise Mart 
Plaza, Chicago 54, Illinois, 
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U-505 


by Tom Mannon, M. E. ‘58 


Late last September a huge Nazi sub- 
marine eased out of the waters of Lake 
Michigan, moved slowly across a beach, 
and amid crowds of excited people, made 
its way up onto Chicago’s busiest drive 
headed straight for the Museum of Sci- 
ence and Industry. 

Sound fantastic? It really happened! 
The story that lies behind this unusual 
event begins in mid-June of 1944, when 
an American destroyer, The Chatelain, 
cruising off the coast of West Africa, 
spotted an enemy submarine. Immedi- 
ately, the Chatelain made preparations 
to overtake the vessel. A nearby aircraft 
carrier, The Guadacanal, was contacted, 
and soon several planes were in the air, 
ready to assist in the attack. 

Acting on directions from the over- 
head planes that had spotted the zig- 
zag course of the submarine, the Chate- 
lain began blasting away at her target 
with depth charges. It was only a short 
while after the attack had begun, when 
the sub, a German U-505, wounded and 
shaken repeatedly by the powerful depth 
charges, appeared on the surface of the 
ocean. The intensity of the blast of the 
charges were terrific, for as soon as the 
sub had surfaced, its panic-stricken crew 


poured out of the escape hatch and into 
the ocean. A boarding party was quickly 
dispatched from the Chatelain. 

The men, upon reaching the U-boat, 
plunged down the sub’s hatch, despite 
the danger of hidden booby-traps and 
bombs and found the interior of the 
sub deserted, but rapidly filling with 
water. The small group searched quick- 
ly for the cover to fit over the opening 
that was admitting a heavy inpour of 
seawater, for they knew that within a 
matter of minutes the sub would be be- 
yond saving. Finally the cover was found 
and replaced—just in time to prevent 
loss of the vessel. 

The risk encountered in capturing 
the Nazi U-boat was well worth while, 
for upon close inspection of the ship’s 
papers, a very important document was 
discovered. The German crew, in their 
hasty departure, had neglected to take 
with them a code that was of great 
value. In the words of Admiral D. V. 
Gallery, who directed the capture oper- 
ations, ‘““we got the Nazi naval code 
from the U-505—a code that enabled 
the United States to keep track of the 
Germany navy and U-boats the rest of 
the war.” 


After the necessary repairs were made 
on the sub, it was hooked up to the 
carrier Guadacanal and towed to a near- 
by port. Thus, the first step of the most 
unusual submarine journey was com- 
pleted. 

The capture of the German craft was 
to be kept in utmost secrecy, and so, 
after several stops in various ports, the 
large war prize was docked in the naval 
shipyard at Portsmouth, N. H. 

After the war was over, and our pos- 
session of the U-505 was revealed, pub- 
lic interest began to rise. Especially was 
this the case in Chicago. Papers printed 
articles and letters which proposed that 
Chicago’s Museum of Science and In- 
dustry as a fitting resting place for the 
submarine. Finally, because many citi- 


.zens wanted to see the famous craft 


brought to the Windy City, a Chicago 
Citizens Committee was formed. This 
civic committee, with the help of Chi- 
cago’s Mayor Kennelly, got to work on 
the project of bringing the U-boat to 
their city. It was a big project, a proj- 
ect that called for engineering talent 
that could handle 1,000 tons of Ger- 


Man seapower. 


It was decided that Seth M. Gooder, 
well-seasoned engineer, was the right 
man for the job. The committee then 
began the actual planning. Many ideas 
and possibilities were explored, and after 
fourteen months of surveying and blue 
printing, a final plan was drawn up. 
The committee had decided that despite 
the unpredictable weather, the ship had 
to be brought to the Museum by way 
of a direct approach to the shoreline. 
The sub was then to be rolled across 
the outer drive, and by means of a 
winch, pulled up to the front of the 
Museum. 


While in aye the U-505 was fitted with a cradle and set of ey rollers. 
Museum of Science and Industry) 
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BALTIMORE: MARYLAND 


tonight 


This man could almost reach the 
moon tonight...for he stands at the 
brink of a new age in the conquest 
of space, and he knows this: 


If we had to, we could get him there. 
Given time and urgent need, we could 
design, build and deliver the total 
solution to that problem. 


An entirely new development in the 
aircraft industry now makes this 

possible. It is a science and a method 
of developing aircraft, guided missiles 
and electronic systems not as traditional 
flying vehicles but as fully coordinated 
solutions to operations problems. 


Today, The Glenn L. Martin 
Company’s creative engineering 
resources and production facilities are 
among the finest in the new world of 
weapons systems development. 


And one of the reasons for Martin’s 
dynamic future in this new world is 
basic to leadership in any organization: 


There is always an opening for 
outstanding ability. 


PRODUCTS DESIGNED FOR STEEL 
COST LESS BECAUSE: 


Steel is 3 times stronger than 
gray iron. 


Steel is 2% times as rigid. 


3 Steel costs a third as much per 
pound as cast iron. 


CUTS COSTS 
WITH WELDED STEEL 


Deer en costs largely de. 
termine whether a design is ac- 
ceptable for manufacture. The suc- 
cessful designer therefore, seeks out 
every Opportunity to eliminate un- 
necessary expense from his engi- 
neering recommendations. 

Because steel is stronger, more 
rigid than iron, yet costs a third as 
much per pound, costs on many 
products such as the two shown be- 
low can be cut as much as 50%. 


COSTS 30% LESS — Machine bracket is 
welded from 10 gauge metal. Weighs half 
of original cast design. Cut is stronger, 
more rigid. Costs 30% less to produce. 


ts 


COSTS 45% LESS — Feeder roll is built 
from standard channel welded to steel 
discs. Steel design eliminates breakage, 
weighs half of former casting. Saves 45% 
on cost of manufacture. 


Ideas for designing in welded steel 


Bulletins and handbooks on latest design pro- 
cedures are available to engineering students. 
Write: 


THE LINCOLN ELECTRIC COMPANY 
Cleveland 17, Chio 
THE WORLD'S LARGEST MANUFACTURER OF 
ARC WELDING EQUIPMENT 
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The famous U-505’s first entrance into the Chicago river. Navy Pier can be 
seen in the background. (Official photograph U. S. Navy) 


On May 14, 1954, the huge war 
memorial began her journey from New 
Hampshire. The Moran Company vol- 
unteered to tow the ship from Ports- 
mouth, through the St. Lawrence, to 
Port Coulborne. 

The Coast Guard took over from 
there. They towed the sub down to Mil- 
waukee, where it was put on exhibition 
for a week. Incidentally, it might be 
well to add here that part of the money 
used to finance the project was contri- 
buted by the citizens of Milwaukee, 
(the rest was supplied by donations 
from Chicagoans). The U-boat was 
then towed to a Chicago port by the 
Great Lakes Dredge and Dock Com- 
pany. While in port, it was fitted with 
a cradle and set of steel rollers by the 
American Shipbuilding Company. 

Once the cradle was completed, the 
submarine was set in a 130 by 66 foot 
floating drydock and towed up to a 
special sand-filled pier, that had been 
constructed by the Lakes States Engi- 
neering Company. Meanwhile, the Fitz- 
Simons Connell Company had _ been 
hard at work dredging out a 325 foot 
channel in Lake Michigan that was to 
make it possible for the drydock to come 
in close to the pier. 

After the Nazi sub had navigated the 
dredged out channel it was ready to be 
transferred from the drydock to the 
pier. This was a major step. The sub, 
with each end overhanging the drydock 
by 65 feet, was brought up to the pier, 
stern first. Ordinarily, according to the 
laws of physics, one end of the drydock 
would tip as the sub was rolled off. 
This would mean disaster. The tipping 
could be avoided, however, if the shift- 
ing weight were compensated for. In 
order to do this, mechanical jacks, equip- 
ped with weight gauges, were placed 
under the drydock. Then, as the sub 


moved onto the pier, the drydock was 
ballasted with water, according to the 
gauges. 

The result was that the entire opera- 
tion was completed without a single mis- 
hap. Seth M. Gooder and K. C. Thorn- 
ton, the men who directed this opera- 
tion, both agreed that it was the most 
challenging aspect of the entire moving 
job. 

The next step, a tedious one, was to 
move the sub over the beach and at the 
same time raise the rails on which the 
sub rolled, to a height equal to that of 
the drive. This was accomplished by 
means of a truck-mounted winch which 
supplied the pulling power, and heavy 
duty jacks, which were used to raise 
the level of rails. This step, though it 
presented no unusual problems to the 
moving crew, took several days, as the 
operation had to be done in stages. 

Then, while the sub was being readied 
to cross the drive, the Chicago Park 
District closed the Outer Drive to all 
trafhc from 7 p. m. that evening to 
7 a. m., the following morning. Finally, 
late in the evening, with her course 
clearly illuminated by light trucks from 
the fire department, the 252 foot vessel 
inched her way towards the Museum at 
an average of 57 feet per hour. Much 
later, when the ship had reached her 
destination, (the east side of the Muse- 
um), it was pivoted into its final rest- 
ing position. The German U-505 was 
dedicated on September 25, 1954. 


Today the Nazi submarine stands, 
cradled in cement, never to be used 
again by the evil forces that designed 
it. It stands as a permanent memorial 
to the United States Navy, and serves 
as a giant symbol to the prowess of our 
seapower, and the engineering ability of 
our citizens. 
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EXCESS HYDROCHLORIC ACID is put to work in this catalyst plant of the 
Morton Salt Company at Weeks Island, Louisiana. The acid is used in a 
process developed by a Standard Oil scientist to produce a top-quality catalyst. 


VVhat the scientist saw in the sandpile! 


This story starts with a child’s sandpile and a 
scientist’s curiosity. It ends eight years later 
with a new top-quality catalyst—the result of 
a scientist’s ingenuity. 

One day a Standard Oil chemist took home 
some granular blast furnace slag from a neigh- 
boring steel mill for his children’s sandpile. 
Suspecting that it had properties of potential 
value, he took a pailful back to his quarters 
in the Whiting Laboratory the next day. 

Treating the slag with hydrochloric acid and 
then drying it in an oven produced 30 cc’s of 
powder that proved to be an effective and 
active catalyst. However, commercial produc- 
tion of the catalyst was uneconomic because 
of the market price of hydrochloric acid. To 
overcome this obstacle, Standard Oil contacted 


Standard Oil Company 


910 South Michigan Avenue, Chicago 80, Illinois 


YOVEMBER, 1954 


the Bay Chemical Company, a salt cake pro- 
ducer which, at times, had difficulty marketing 
hydrochloric acid—a co-product of salt cake. 

The Bay Company, of Weeks Island, Louisi- 
ana, now merged with Morton Salt Company, 
became interested in the new catalyst and 
built a plant with the aid of Standard Oil sci- 
entists. The output of this plant is a top- 
quality catalyst with unlimited new sources 
of raw materials. 

This is only one example of what Standard 
Oil scientists accomplish in an atmosphere of 
independent research. In our constantly ex- 
panding laboratories, our scientists are free to 
investigate and pursue ideas, for Standard Oil 
knows that one of a scientist’s greatest assets 
is his curiosity. 


STANDARD 
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DIG THAT HOLE 


Drilling an oil well and the corres- 
ponding erection of the rig is not a sim- 
ple process. The site of the well and 
the type of rigging to be used depends 
upon the geological characteristics of 
the land as well as adequate drainage 
and water supply, accessibility of cheap 
transportation, and nearness to railroads. 
It is the work of the geologist and the 
oil engineer to determine this site. 


General Location 


Petroleum is believed to have been 
formed by decayed organic matter which 
was subjected for a great deal of time 
to the action of pressure, heat and gases. 
Gradually the oil and gas have mi- 
grated upward into the oil sands (por- 
ous formations) and have collected into 
oil pools where the ground structure 
was right. The main geological periods 
in which commercial deposits predomi- 
nate are the Tertiary, Permo-Carbon- 
iferous, Cretaceous, and Paleozoic. In 
dry rocks, oil is generally found close 
to the trough of synclines, and in wet, 
porous rocks, at the upper limit of the 
anticlines. In general an oil field must 
consist of a porous reservoir, an impervi- 
ous cover ,and an underlying bed. Usual- 
ly, if the top of an anticline is pene- 
trated gas will be produced; the limbs 
or flanks of the anticline produce oil, 
and the trough of the syncline will pro- 


duce water (this is in an anticlinal 
area). 
Rigs 
Once the site for drilling is de- 


termined the type of rig must be chosen. 
Of the two main types, rotary and 
standard, the standard is the oldest and 
generally is used in hard rock forma- 
tions. This type is sometimes termed 
“Dercussion,” since its drilling value de- 
pends upon the force with which the 
bit and stem hit the ground. The rotary 
method, as it sounds, is a process of 
boring or rotating, accompanied by a 
continuous mud flow. If both these sys- 
tems are modified and adapted to each 
other the method is termed the “hydrau- 
lic circulating system.” The ‘‘combina- 
tion” system is used in cases where it is 
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by Donna Rudig, EeaPhyse oO”, 


advisible to alternate the rotating and 


standard systems. In “‘core drilling,” the> 


boring is done within the annular space 
between the walls of a drill hole, the 
bit forming a cylinder of the material 
being drilled which is brought to the 
surface. 


Drilling Equipment 


The drilling equipment includes a 
derrick, boiler, engine and power plant, 
necessary actuating machinery, tools ,and 
accessories. Ihe main functions of the 
derrick are to support drilling equip- 
ment; suspend, hoist, and lower other 
tools; and to shelter workers. The aver- 
age derrick requires a ground space of 
from 20 to 24 feet square and its height 
is 84 feet, but the heights vary between 
64 and 180 feet while base areas range 
between 20 to 30 feet square. Wooden 
derricks are often preferred to steel ones 
because they are easier to repair and cost 
less, have greater elasticity, are portable, 
and are not as “‘slippery” to work on. 
The steel derricks are superior in their 
strength and their ability to withstand 
rigorous climatic conditions. 


Preliminary Work and ‘Rigging Up’ 


Preliminary work is started as soon 
as the derrick has been erected. First a 
cellar (8 to 10 feet square and 6 to 
20 feet deep) is excavated under the 
derrick floor. This cellar facilitates 
handling of casing, gives the temper 
screw free play or action, and affords 
safety exits in case of gas blowouts. Next 
the “sump” is excavated, the “dump 
box” (to convey debris from the bailer 
and sand pump to the sump) is installed 
under the derrick floor, and a_black- 
smith forge is placed on the right hand 
side of the derrick floor. 

The process of “rigging up” is next 
begun. The boiler is placed between 50 
and 100 feet from the engine house and 
connected. Then the engine is mounted, 
the belt pulley lined up with the bull- 
wheels, the boiler and engine connec- 
tion completed, and the bandwheel 
spiked in place. Next the engine throttle 
is connected to the “headache post” by 
means of a telegraph wheel. One end 


of the sand line is carried to the sand 
reel and spooled while the other end is 
fastened to the bail of the bailer. After 
the engine has been started and the drill 
cable spooled, the Barrett jack circle is 
fastened to the derrick floor. The water 
pipe and the water barrel are then placed 
as are the temper screw and the screw 
elevator. After the pulleys, sprocket 
chain, casing line, and sand lever are 
attached, the drilling equipment (drill, 
auger stem, sinker bar, and two jars) 
is located. 


Drill Hole and Casing 


The size of the drill hole to be dug, 
depends upon the type of soil to be 
drilled and the depth of the hole. If 
the ground is soft a larger starting dia- 
meter will be needed than in hard rock 
because of the greater possibility of slid- 
ing sediment and cave-ins. This hole 
must be large enough to contain room 
in which the cleaning tools, bailers, sand 
pumps, and pump tubing can be manipu- 
lated. 

While the hole is being drilled it is 
often necessary to support the walls so 
they will not cave in. To prevent these 
cave-ins steel or iron pipe known as cas- 
ing are inserted into the holes. The 
pieces of casing are between 20 and 25 
feet long and at each end the joints are 
threaded so that the pieces will couple 
together. Each piece of casing which is 
inserted into the drill hole has a smaller 
diameter than that of the preceding one. 
The spacing left between the two sizes 
of casing are filled by forcing a material 
such as packers in the openings. If the 
casing is not pulled down the hole by its 
own weight, it is forced down by hy- 
draulic jacks or drive-shoes. Many times 
a hole is almost completely drilled while 
full of water, the water pressure hold- 
ing in place the sides of the drill hole, 
and then the whole string of casing is 
put in at once and the water pumped 
out. This water is removed because it 
is generally hard to make a good pro- 
ducer of a well in which the oil sand 
has been drilled through with the well 
full of water. 
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types of problems 


Here are ten typical fastening problems. One device, the 
ELASTIC STOP nut, solves them all—without additional parts 

or operations. Deliberately undersized in relation to bolt diameter, 
the red elastic collar grips the bolt with a perfect fit, exerting 

a continuing self-locking pressure against the threads, and 

holding the nut securely in place at any point on the bolt. It also 
provides a tight seal against the bolt threads, which prevents 
seepage and wear-producing axial play. And because the bolt threads 

are protected against moisture from without, the nuts are 

not “frozen” to the bolt by corrosion. 

ELASTIC STOP nuts stay tight, right where you put them, in spite of 
vibration and stress reversals. Yet they are not jammed in place, and can be 
removed with a wrench and reused many times. 


For further information on ESNA self-locking fasteners, 
mail the coupon below. 


TIGHTENED 
| AGAINST 
THE WORK 


Wherever a vibra- 
tion or impact proof 
bolted connection is 
desired. 


In allelectricalter- —-—=—sFor uniform and precise 
inals subjected to -—=—s stressing of multiple bolt 
fibration in transit _ semblies . . . adjusted 
operation, = 


: Wa 
- d 
~S 


LOCATED 
ANYWHERE 


ON THE Spring-mounted con- On make-and-break For bolted connections — For tubber-insuloted an 
BOLT nections or dynamic adjustment studs requiring predetermined =—_— cushion mountings whe 
re | balancing, where nut where accurate con- play. — the nut must not work 
a must stay put yet be tact gaps are re- — or down, — 


easily adjusted. quired. 


a te obtain delicate 
adjustments for 


To seal bolt 
threads where 
— it is necessary to _ 
NY protect them from _ 
corroding ele- 
ments. 


- To seal bolt 
ee threads where 

-_- elimination of 
, leakage past stud 
threads is neces-. 


sary. 


FOR 
MANY 
SPECIAL 
_ APPLICATIONS 


——— i a a a a a a a a a a Pt hs So bees Same Be 


Dept. N40 , Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 


Please send the following free fastening information 


[1 Elastic Stop nut bulletin [] Here is a drawing of our product. What self- 


L y [LD Rollpin bulletin locking fastener would you suggest? 
Y Name Title 
TRADEMARK 
@) Firm == 


Streel = 


Cit One 


States = 


NOVEMBER, 1954 
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Now is the time to get the 


LIiFE-LONG 


Your tools of tomorrow should 
be your tools of today. When you graduate and start 
upon your own career you will find that the top 
engineers, architects and designers use CASTELL— 
either the famous wood pencil or LOCKTITE Holder 
with 9030 lead. 


CASTELL is smoother, stronger, lays down greater 
depth of graphite on the drawing. It is uniformly 
excellent in all 20 degrees, 8B to 10H. 


You study in a fine school, taught by outstanding 
professors. Does it make sense to work with inferior 
tools? Order CASTELL, world’s standard of quality, 
from your College Store, stationer or art supply store. 


mnie (UP FABER-CASTLL 


RENGIL CO., INC., NEWARK 3, N. J. 


the drawing pencil \ 
with the Master Degrees 


Liconomy : 


A Key to 
K&E Leadership 


Every engineer and surveyor 
would gladly cut his leveling 
time and costs in half. Kak 
now offers the answer with the 
amazing new Ni2 Self-Leveling 
Level. It performs any kind of 
leveling, from rough cross sec- 
tioning to first order work. 
Rugged yet highly accurate, it 
is set up in a moment, because 
it actually levels itself. Such 
economy is a key to Kak’s 87 
years of leadership in drafting, 
reproduction, surveying and 
optical tooling equipment and 
materials, in slide rules and 
measuring tapes. 


KEUFFEL & ESSER CO. 
New York ¢ Hoboken, N. J. 
Chicago © St. Louis » Detroit ¢ San Francisco * Los Angeles © Montreal 
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Who is the Engineer? 


There is a train crew consisting of 
3 men, an engineer, a fireman, and 
a brakeman. Their names in alphabeti- 
cal order are: Jones, Robinson, and 
Smith. 

On the same train there are 3 pas- 
sengers. Their names in alphabetical 
order are Mr. Jones, Mr. Robinson, 
and Mr. Smith. 

The following facts are known: 
Mr. Robinson lives in Detroit. 

The brakeman lives half way between 
Chicago and Detroit. 

Mr. Jones earns exactly $10,000. a year. 

Smith once beat the fireman at billiards, 

The brakeman’s next door neighbor, one 
of the 3 passengers mentioned, earns 
exactly 3 times as much as the brake- 
man. 

The passenger living in Chicago has the 
same last name as the brakeman. 
Who is the engineer? 

Solution: 

The brakeman’s name cannot be Rob- 
inson. The brakeman’s next door neigh- 
bor cannot be Jones because it is im- 
possible to earn exactly one third of 
$10,000. Therefore Mr. Jones lives in 
Chicago and the brakeman’s name is 
Jones. Smith cannot be the fireman and 
therefore must be the engineer. 


“Why don’t you like girls?” 

‘“’They’re too biased.” 

“Biased ?” 

“Yes, bias this, and bias that, until 
I’m broke.” 


“Every been to the city, Jeff?” 
Yep wonces: 

“How was it?” 

“Saw a lot of crazy people?” 
“Well, some was runnin’ to work.” 


Waiter: (To customer eating soup) : 
“May I help you, sir?” 

Diner: “What do you mean, help 
me? I don’t need any help.” 

Waiter: “Sorry, sir. From the sound 
I thought you might wish to be drag- 
ged ashore.” 

The reason for the amber light on the 
trafhe signal has finally been revealed: 
It gives the Scotchmen a chance to start 
their engines. 


An old gent was passing a busy inter- 
section when a large St. Bernard ran 
by, knocked him down. 

A moment later, Crosley car skidded 
around the corner and inflicted further 
damage. A bystander helped him to his 
feet, and someone asked if the dog had 
hurt him. 

“Well,” he answered, “the dog didn’t 
hurt so much, but that tin can tied to 
his tail nearly killed me.” 
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COMMAND PERFORMANCE... 


This servo-motor is smaller than a household fuse— 
weighs only about one and one-half ounces. Yet, with- 
out such powerful compact devices, modern industry 
could not function efficiently. 

Servo-motors are the slaves that carry out the 
commands of servo-mechanisms . . . the workhorse 
and watchdog combination of today’s automatic con- 
trol systems. In industry they provide the precision 
needed for machining propellers . . . the uniformity 
necessary in the processing of food, chemicals and 
petroleum . . . the phenomenal speed and efficiency 
required in electronic computing systems... and 
the control requirements of hundreds of industrial 
and military applications. 


MIND-MADZ MIRACLE... 


How many men worked out this miracle of precise 
control of power and movement? Physicists and en 
gineers supplied theories . . . technicians and designers 
developed them . . . chemists, metallurgists, machi>- 
ists . . . these and scores of others worked their 
splendid best. But how did they know how? Not just 
from what they learned in school . . . or from their 
immediate associates. For, while these helped, this 
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whole business of automatic control is growing so 
fast and changing so rapidly that basic terminology 
and concepts have not yet been settled. 

So these men of science and industry look to 
America’s all-seeing, all-hearing and reporting Inter- 
Communications System for news of the needs and of 
the new in their field. 


THE AMERICAN INTER-COM SYSTEM... 


Complete communication is the function, the unique 
contribution of the American business press... a 
great group of specially edited magazines devoted to 
the specialized work areas of men who want to man- 
age better, research better, sell better, buy better. 


COMMUNICATION IS OUR BUSINESS... 


Many of the textbooks in which you are now studying 
the fundamentals of your specialty bear the McGraw- 
Hill imprint. For McGraw-Hill is the world’s largest 
publisher of scientific and technical works. 

After you leave school, you will want to keep 
abreast of developments in your chosen profession. 
Then one of McGraw-Hill’s many business magazines 
will provide current information that will help you 
in your job. 
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ONLY ONE PAPER TURNED IN! THE 
TROUBLE WITH YOU IMBECILES IS THAT 
YOU'RE TOO BLASTED LAZY! 


| THOUGHT YOU SAID YOU HAD ONE NOW DEAR, DON'T BE TOO HARD — 


PAPER TO GRADE TWO WEEKS AGO! WHEN YOU GRADE THOSE 
YOURE TOO BLASTED LAZY! EXAM PAPERS TONIGHT! 


@ & 
a x oe ae 
: Ap y \ j 
=< 


THEYRE THE ONLY TWO GUYS ON _—‘BUT | THOUGHT YOU SAID YOU WE 
CAMPUS WHO CONSISTENTLY TRY IN ELECTRICAL ENGINEERING. ARE 
TO BEAT THOSE INFINITY PROBLEMS SURE YOU CANT CHANGE FU 


4 
NOW, MISS PENDLESTAFF, WHERE IS THIS 
STUDENT YOU THINK YOU MIGHT HAVE 


TROUBLE WITH? 


'FALSEBOTTOM! WHAT'S THIS VICIOUS 
DR GOING AROUND CAMPUS ABOUT 


a‘ A CANTANKEROUS OLD 
I 


VSHAW! | TOLD YOU NOT TO PICK SO | SAID TO HIM, LOOK, PROFESSOR 
(OUR PAPER UNTIL AFTER GRUFF, CURVE OR NO CURVE, | 
5S! | THINK YOUR GRADES ARE LOUSY! 


Engineering 


Leadership 


by T. H. Chilton 


Prepared in response to invitation 
for article to appear in member mag- 
azines of Engineering College Maga- 
zines Associated. 


Who will be the leaders of the engi- 
neering profession twenty years from 
now? Forty years from now? 


It is my hope that these destined lead- 
ers will be among the readers of this 
brief article. Merely to pose such ques- 
tions will be enough to fire or rekindle 
their ambitions; to fortify their determ- 
ination to excel, each in his chosen line, 
and to merit recognition from their fel- 
lows. 

It is not just these, however, that I 
am addressing. It is the whole body of 
prospective members of the profession. 
It is their choice of leadership that will 
determine the direction in which the 
profession will move. 

We celebrated in 1952 the Centen- 
nial of Engineering, signaling the 100th 
anniversary of the founding of the 
American Society of Civil Engineers. 
What strides America has made in that 
time? The spread of the railways across 
the continent, helped by the introduc- 
tion of the Bessemer process for making 
steel and then the open-hearth; the elec- 
tric industry, the electric light, the dyna- 
mo, and the electric motor; the auto- 
mobile, the highway system, the petrole- 
um industry; the airplane, making us 
neighbors to the whole wide world; 
mass production, making labor-saving de- 
vices available to the mass market; new 
metals, aluminum, magnesium, titani- 
um; the chemical industry, bringing us 
luxuries, comforts, and aids to health 
and prolongation of life; the telephone, 
and now electronics, affording instant 
communication, and bringing informa- 
tion and entertainment into every home 
at any hour of day or night; the advent 
of atomic power, promising freedom 
from dependence on fossil fuels, and per- 
haps by the very awesomeness of its 
force making large-scale wars less prob- 
able. Every branch of science and tech- 
nology, of course, has had its part in the 
achievements of these 100 years, but it 
is the engineer who has been at the 
focal point of every one of them. It is 
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the engineer who has been there to 
make them work: that has been his busi- 
ness. 

With technology advancing at that 
pace, what will be the achievements of 
the next hundred years? It staggers the 
imagination. If not to project so far, 
what about the next forty years, the 
period which your career will have a 
part in shaping? Or within some almost 
perceptible horizon, the next twenty 
years? If we only project at the present 
pace, without taking account of its ac- 
celeration, any of you can foresee the 
demands on technological skills that will 
crowd in on you in your own engineer- 
ing careers. 

Now I would like to ask you to think 
what kind of engineers these were that 


helped bring about the achievements of 


the past century. With such accom- 
plishments to their credit, you can be 
pretty sure that they were, most of 
them, men who took every problem for 
a challenge, every difficulty for an op- 
portunity. I can’t believe that they were 
clock-watchers—or, “‘in case they didn’t 
like inside work, whistle-listeners.” By 
and large, they must have been men 
who set out, not just to earn a living, 
but to help make the world a _ better 
place to live in. It was thus that they 
helped to establish and constitute engi- 
neering as a profession as we know it. 

Now, what direction will the pro- 
fession take during your active practice 
of it? It will depend on the leadership 
you exert, or the leadership that you 
elect to follow. The choice, in any event, 
is yours. 

The kind of leadership you may exert 
later will be determined in large meas- 
ure by the proven leadership you choose 
to follow now. Where can you find 
such leadership? The profession is not 
static: the leaders in the rapid pace of 
today’s engineering developments are ac- 
tive here and now. Recognizing their 
obligation to advance the profession as 
well as to make their individual techno- 
logical contributions, they have associat- 
ed themse!ves with the societies repre- 
senting their branch of engineering, and 
can be found guiding its counsels, work- 
ing for its advancement, and many of 
them working toward the goal of a 
common organization that will represent 
the profession as a whole. Read the bio- 
graphical accounts of recent candidates 
for high office in the society represent- 
ing the branch for which you are pre- 
paring yourself, as given in the society’s 
magazine every year. You'll find plenty 
of examples among such men that you 
will want to emulate. 


Nearer at hand, you will find out- 
standing engineers in every branch tak- 
ing part in activities of the local sections 
of the engineering societies, and you 
can by direct observation decide for 
yourself their fitness for leadership. 


It is at this point that I want to draw 
attention to what I consider a danger 
that confronts the profession at the 
present time. I do not know whether it 
arises out of a herd instinct for securi- 
ty; or out of the practice of some un- 
enlightened managements in dealing 
with members of their engineering staff | 
en masse instead of treating them as in- 
dividual members of a creative profes- 
sion; or out of vague feelings that engi- 
neers generally have not participated in 
the increases in earnings that manual 
workers have been gaining (actually 
made possible by technological advances 
to which engineers have largely con- 
tributed). For whatever cause, some 
have come to advocate that engineering 
employees should join together in bar- 
gaining groups, or unions. Such unions 
would, they insist, of course be limited 
to professional personnel, as specifically 
provided under the protective safeguards 
of the present U. S. statutes. It may be 
true that one can find, here and there, 
employers of engineers who confo nd 
the creative contribution made by pro- 
fessional engineers on their staffs with 
the work of subprofessional grades, and 
fail to accord engineers appropriate rec- 
ognition as members of a profession. It 
has also been one of the marks of our 
times that the income of intellectual 
workers generally has not increas2d as. 
rapidly as that of skilled or semiskilled 
manual wage-earners in the inflationary 
era of the past twenty years or so, which 
is all that most of us have experienced. 
But there are other avenues available 
for improvement. Without dependence 
on “collective bargaining,’ the less en- 
lightened employers can be brought to 
understand what it is that members of 
the engineering and scientific profes- 
sions feel they need in the way of recog- 
nition, in such simple matters as privil- 
ege of attending society meetings, for 
example. And surveys conducted by the 
professional societies will show both em- 
ployers and those earning salaries how 
rates compare with other callings. 

This is a serious matter. Several of 
the engineering societies have felt strong- 
ly enough about it to adopt a resolution, 
offered through the Engineers Joint 
Council, as presented by the American 
Institute of Chemical Engineers, declar- 
ing that “the enhancement of the status 
of the engineer is best promoted by his 
reliance upon his personal professional 
growth and accomplishment, and_ that 
his status as a professional man is en- 
dangered by reliance upon group efforts 
to act on his behalf in reaching short- 
range economic objectives; while at the 
same time the corresponding obligation 
is laid upon the employer of engineers 
to give each professional employee his 
due individual recognition as a member 
of the profession.”’ 


The important fact I want to point 
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We ARE 


INDUSTRY'S 
OE 

YOUNG 
SCIENTISTS ? 


Ten men between the ages of 26 and 40 were featured 
in a recent national magazine article which presented a 
portrait of the young scientist in America today. ‘These 
particular men are a sample of the most brilliant young 


scientific minds in industry. 


It’s interesting to note that three of the ten are 
with Bell Telephone Laboratories, three with General 


Electric and one each with four other companies. 


The variety of opportunity in research and other 
phases of telephone work has always attracted an un- 


usually high percentage of the nation’s best young men. 


Consult your Placement Officer about opportunities 
with Bell Laboratories . . . also with the Bell Telephone 
Companies, Western Electric and Sandia Corporation. 


Your Placement Officer will be glad to give you details. 


THREE OF THE TEN ARE AT BELL TELEPHONE LABORATORIES— 


Mathematician Claude Shannon won fame Physical Chemist William Baker introduced new con- Physicist Conyers Herring is known for his under- 
for his Communication Theory cepts that have improved synthetic rubber and fibers standing of the quantum mechanics of the solid state 


BELL TELEPHONE SYSTEM 
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out, however, is that engineers qualified 
to exert leadership in the profession al- 
most inevitably are called, at some stage 
in their careers, from the ranks to some 
level of supervisions of engineers or man- 
agement of an enterprise. Thus, under 
the provisions of the laws that protect 
labor unions from domination by man- 
agement, they become disqualified from 
membership in groups made up of em- 
ployees to act as bargaining agencies. 
Adherence of engineers to such groups 
therefore deprives them of the oppor- 
tunity to associate with the more rapidly 
advancing members of their profession, 
on which I have placed such stress. 

It is no more true than with most 
epigrams that “to be a leader of men, 
one must turn his back on men.” The 
leader with the most devoted following 
is the one who has the real individual 
interest of his men at heart. The engi- 
neer who advances upward into the 
levels of management of engineering 
forces does not easily forget the steps by 
which he rose. In an orgenization in 
which all levels are joined in support 
of the profession, he can maintain such 
association as will assure his appreciation 
of the aspirations and needs of the rank 
and file. 


Finally, I cannot believe that the engi- 


neer entering the profession today wants 
to limit in any way his advancement, in 
the face of the opportunities awaiting 
him in this challenging world of com- 
plex technology. I believe he wants to 
be free to choose what leadership he 
will follow in setting out to make his 
own mark in the profession. I believe he 
only wants to be assured that he can 
earn recognition based on his own con- 
tribution in his technical field, whether 
as an individual or as a member of a 
team. $ 

What kind of leadership are you will- 
ing to follow? What kind of leader- 
ship are you prepared to offer when 
your chance comes? 


A faith healer ran into his old friend. 


Max and asked how things were going. 

“Not so good,” was the pained reply. 
“My brother is very sick.” 

“Your brother isn’t sick,” contradict- 
ed the faith healer, ‘he only thinks he’s 
sick. Remember that: he only thinks 
he’s sick.” 

Two months later they met again 
and the faith healer asked Max, ‘“‘How’s 
your brother now ?” 

“Worse,” groaned Max, 


he’s dead.” 


“he thinks 


Wings that flapped 


were strictly 
for the birds 


KP-BS Bearing 


A generation ago, about everyone thought that airplane wings 
should be rigid to be safe. Not so today. Designers of today’s high 
speed planes have found that safety hinged on wing deflection. 


To insure unrestricted control systems on wings that bend, 

Fafnir developed a standard series of Self-Aligning Torque 

Tube Type Ball Bearings which provide friction-free movement, 
reduce cost and weight. By keeping in step with aircraft progress, 
Fafnir continues to lead in the production of aircraft bearings. 


The Fafnir Bearing Company, New Britain, Conn. 


FAFNIR 


BALL BEARINGS 


MOST COMPLETE & | LINE IN AMERICA 
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Jack and Jill went up the hill. 

Upon a moonlight ride. 

When Jack came back, one eye was 
black. 

His pal, you see, had lied. 


Women’s best asset is man’s imagina- 
tion. 
cS * e 
Lipstick is merely something to give 
new color to an old pastime. 


Dedicated to the Junior class at Union 
Hospital. 

Student Nurse: “Every time I bend 
over to listen to his heart his pulse rate 
goes up alarmingly. What should I do?” 

Instructor: “Button your collar.” 


Liquor Salesman: ““Y’know, I hate to 
see a woman drink alone.” 

Food Salesman: “I hate to see a 
women eat alone.” 

Mattress Salesman: 
you fellows think of the cold weather 
we've been having?” 


Customer: “Have you a book called 
‘Man, the Master of Woman’ ?” 


Salesgirl: ‘“The fiction counter is to 
your left, sir.” 


4 
Three old men were discussing ways 


of dying. The first, 75, decided he’d 


“Say, what do. 


like to drive over a 5,000-foot cliff. The — 


second, 85, said he’d take his in a 600- 
mph jet. “I’ve got a much better idea,” 
said the third, aged 95. “I'd like to be 
shot by a jealous husband.” 


Through the smoke and ozone fumes 
the student slowly rises; 

His hair is singed, his face is black, his 
partner he despises; 

He shakes his head and says to him, with 
words so softly spoken, 

“the last thing that you said to me was, 

‘Sure, the switch is open.’ 

Prof. Pietenpol: If, in going down 
this incline, I gain four feet per second, 
what will be my condition after 25 sec- 
onds ? 

Smart sophomore: 
pede. 


Youll be a centi- 
* * * 


Little girl to her mother: “Will I 
walk to heaven on a golden bridge— 
The minister said so.”’ 

“He’s wrong, dear, there are no 
bridges in Heaven—it takes engineers 
to build bridges.” 


“Twin beds are well and good,” said 
the blushing young bride to the sales- 
man in the furniture store, “but there 
is no use buying them until we get 
twins.” 
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‘Hectronics Research Engineer Irving Alne records 
radiation antenna patterns. Twenty-two 
‘foct plastic tower in background eliminates 
and reflections, approximates free space. 
| Tower is of Lockheed design, as are pattern 
integrator, high gain amplifier, 


square root amplifier, logarithmic amplifier. 


; 
) 


; 


Antenna development program 


ectronics Research Engineer F. R. Zboril measures 
input impedance of a scale model helical 
antenna array used for ground tracking of 
missiles. Most of Lockheed’s other 

antenna work involves advanced research 
studies on flush mounted antennas. 


E. 0. Richter, Electronics Research department 
manager (seated), W. R. Martin, antenna 
laboratory group engineer (standing), 

J. L. Rodgers, electronics research engineer, 
discuss design of corrugated surface antenna. 


at Lockheed expands 


Lockheed’s diversified development program presents Electronics Engineers 
qualified for airborne antenna design with a wide range of assignments 
in communication, navigation and microwaves. Antenna design 

is one of the fastest growing research and development areas at Lockheed. 


Studies embrace virtually all types of aircraft, including the Super 
Constellation radar search plane —a type of aircraft developed and 
produced exclusively by Lockheed. 


Career Positions at Lockheed 


Lockheed’s expanding development program has created a number of positions for 
Electronics Engineers and Physicists to perform advanced work in antenna design. 


In addition Lockheed has a number of positions open for engineers in 

aerodynamics, thermodynamics, flight test analysis, structures and design to 

perform advanced studies on such diverse projects as: Applications of nuclear 

energy to aircraft, turbo-prop and jet transports, bombers, trainers, supersonic aircraft 
with speeds surpassing Mach 2, and a wide range of classified activities. 


Program for Advanced Study —To encourage members of its engineering staff in 
study leading to advanced degrees, Lockheed reimburses 50% of the tuition fee upon 
successful completion of each course relating to the engineer’s field at the University of 
Southern California and University of California at Los Angeles. Both universities 
offer a wide night school curriculum in science and engineering. 


LOCKHEED 


eureank CALIFORNIA 


AIRCRAFT CORPORATION 


Chicago’s... 


FILTRATION 
PLANT 


by Al Shiner, M. E. ‘56 


The way was cleared for construc- 
tion of the new Chicago North Side 
filtration plant (Illinois Tech. Jan. ’54) 
as the U. S. Supreme Court refused to 
review a protest. 

The high court reported Oct. 19 that 
it would not hear the appeal by a group 
of property owners fighting the placing 
of the plant in Lake Michigan north 
of Navy Pier. 

The protest questioned whether the 
secretary of the Army had power to 
authorize the 70-acre fill in Chicago’s 
downtown harbor when the project was 
not to improve navigation but for the 
benefit of the city. 

The property owners won an injunc- 
tion in Cook County Circuit Court in 


During the digging operations, a barge is tied along side the derrick. Pic- 
tured is a load of clay after being removed from the lake. The barge is 
then towed 13 miles out and dumped. 
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Derrick No. 58, a 30 ton, eighty foot boom, one of the many working on 
the construction of Chicago’s Filtration Project at dock next to Navy Pier. 


August, 1953, which halted work on 
the $85 million plant after $3 million 
had been spent. 

The work was resumed after the Il 
linois Supreme Court in May ordered 
the injunction dissolved. The appeal to 
the U. S. Supreme Court was taken 
from the state court’s decision. 

George DeMent, commissioner of 
public works, said the Great Lakes 
Dredge & Dock Co. expects to com- 
plete a coffer dam next summer. 

By then, DeMent said, the city will 
be ready to let contracts for the rest of 
the work. 

The coffer dam consists of an earth 
fill supported by sheet steel piling. 
When it is tight, water will be pumped 
out and construction started inside the 
enclosure. 

Mayor Kennelly termed the court’s 
decision “a great step toward providing 
filtered water for all Chicagoans.” 

The plant will filter water for the 
two-thirds of the city’s population north 
of Pershing Rd. South of there, filtered — 
water is already provided by the South 
Side filtration plant. 

The north side now gets chlorinated 
raw water from Lake Michigan. 

Property owners in the vicinity fought 
the site in the harbor as an improper 
one. Other sites, both on land and in the 
lake had been proposed. Navigation in- 
terests also objected to the taking of 
harbor space but did not join in suit. 

Edward R. Johnson, attorney for the 
petitioners, was out of the city. Mem- 
bers of his law firm said he and _his 
group would decide whether any further 
action is to be taken. 
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-$50 Awards 


Two cash awards of $50 each will be awarded to 
the author of the best TECHNOGRAPH staff article 
and the best non-staff aricle submitted to the 
ILLINOIS TECHNOGRAPH. 


Rules: 
1. Articles must be submitted by the author not later than March 1, 1955. 
2. It must not have been previously published. 
3. It must pertain to engineering in some way. 
4. All articles must be doublespaced typewritten. 
5. Technogranh staff members are eligible for only one of the prizes. 
6. Some articles will be printed in the TECHNOGRAPH. 
7. None will be returned, but they will be kept on file and may be printed 


later. 
8. Please include pictures and permission for us to use them. 
9. Any number of articles may be submitted by the same author. 


10. The Technograph editorial staff will be judges for the non-staff articles. 


Notes: 


1. Ten typewritten pages with pictures makes three pages in the magazine. 
2. Use rhetoric department punctuation and capitalization. 


3. Any national company will be glad to send you photographs and in- 
formation. 


4. Get started now and get several! articles written and submitted by 
March 1, 1955. 
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@ Early in ’51, Allison undertook the power plant de- 


velopment for vertical take-off airplanes following the 
Navy’s request for a high-power, low-weight turbine 
engine which could be adapted to vertical operation. 

With modifications, the Allison T40 turbo-prop 
engine—with its extremely high power-to-weight-ratio 
—was selected to do the job. The vertical operation 
necessitated basic design changes, such as changing 
the oil system so it would function in both vertical and 
horizontal positions. Too, it was necessary to modify 
the reduction gear, giving a higher propeller RPM 
and increased thrust. And, with the specially designed 
propellers required by the VTOs, the control system 
was redesigned. 

Then, to test the engine, a radically new test stand 
was designed and built. Allison engineers converted 


a test stand previously used for low horsepower re- 


Engineers Pioneer 


eR ing from Colorado A. and M. last June, is shown recording data 


Power Plant Development 


GEORGE D. KEMP, who received his B.S. in Mechanical Engineer- 


on the engineering log sheet from the industrial TV screen in the VTO test 
cell. George—now in the Test Operations group in the Experimental Test 
Section at Allison—is working on the T40 turbo-prop engine which powers 
the Convair XFY-1 and the Lockheed XFY-1 vertical take-off aircraft. 


ciprocating engines to one (shown above) capable of 
accommodating VTO engines in the various positions 
from horizontal to vertical. With the huge 72,000 pound 
tunnel completely enclosing the engine and propeller, 
a television was installed in the control room so engine 
operation could be observed in any tunnel position. 

The VTO power plant project is typical of the 
variety of challenging problems handled by the Alli- 
son Engineering staff. And, because it is continually 
pioneering in advanced engineering developments, 
Allison needs additional technically trained men, espe- 
cially young graduate engineers. Why not plan now 
for your engineering career at Allison. Write for in- 
formation: 


R. G. GREENWOOD, Engineering College Contact, 


ALLISON DIVISION, General Motors Corporation, 
Indianapolis 6, Indiana, 
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by Millard Darnall, Ag. E. ‘56, and Don Kesler, E. E. ‘56 


ION KESLER 


~Don was born on a farm near Clare- 
ont, Illinois and now lives in Urbana, 
here he has lived for the past six years. 
revious to living in Urbana, he ob- 
ined a bit of the South while living 
1 Nashville, Tennessee. 

Last year Don was assistant editor on 
1e Technograph and also make-up edi- 


DON KESLER 


yr for awhile. He is always around the 
fice as his position as editor requires 
1 awful lot of time. He is the one who 
continuously striving for a better mag- 
rine. More power to him in that re- 
ect. 

He is a junior in E.E. and his pet 
bby is sports cars. Last summer he 
lilt a sport car from a revamped Cros- 
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ley frame and stock engine. To this he 
added an aluminum body. It is a very 
sleek automobile with its low cut lines. 
Although it is not yet completed, it ap- 
pears to be a very nice little sports car. 
You can recognize Don by his little yel- 
low sports car which will probably be 
seen all over the campus the rest of the 
time he is here in school. 

Don is the type of person who will 
be a very good boss in running of the 
magazine this year. 


“Darling, you look beautiful in that 
dress.”’ 

“Oh, it’s just something I threw on.” 

“Yes, thought so, darned near missed, 
didn’t cha?” 

You ought to laugh at these jokes, 
your grandfather did. 


“The Irish aren’t so tough.” 

“How come?” 

“Me and my brother and the two 
guys across the alley almost licked one 
last night.” 

* * * 

I’ve decided to get a divorce. My 
wife hasn’t spoken to me in six months. 

Better think again. Wives like that 
are hard to find. 

Blue eyes gaze at mine—vexation. 

Soft hands clasped in mine—palpita- 
tion. 

Fair hair brushing mine—expectation. 

Red lips close to mine—temptation. 

Footsteps—damnation. 

* * * 


Don’t worry if your grades are low, 
And your rewards are few; 
Remember that the mighty oak 
Was once a nut like you. 


DR. E. A. REID 
Dr. E. A. Reid is one of the old tim- 


ers on campus that you should know. 
He has been teaching for 37 years. He 
teaches machinery laboratory to E.E. 
students as well as being in charge of 
machinery laboratory courses. Dr. Reid 
makes all the teaching assignments in 
his department. He is in charge of equip- 


DR. E. A. REID 


ment inventory. He sees that all the 
equipment valued over ten dollars gets 
a State of Illinois number and checks 
frequently to see that it is in its proper 
place and not lost. 

Dr. Reid graduated from the Univer- 
sity of Illinois. At that time, an elec- 
trical engineering degree was assumed 
to be in machines. There was little else 
then. 

He taught at the University of Min- 
nesota before coming to the U. of I. 
For many years Dr. Reid spent his sum- 
mers working for industry. He worked 
for a lot of different companies. The 
experience he gained was as valuable to 
his students as to himself. A summer 
home in Minnesota is his vacation spot 
now. For several years he has quit work- 
ing for industry in the summer and has 
been vacationing 200 miles north of 
Minneapolis. 

Aside from his teaching, Dr. Reid is 
the counselor for the student branch of 
the American Institute of Electrical En- 
gineers. The A.I.E.E. is a very prom- 
inate student organization. 

Only a man who enjoys teaching so 
well could survive 37 years of teaching 
college students. 
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...4,000,000 answers later 


A few figures tell the story. 


... 7 years of painstaking analysis, research and design 


by engineers from nearly every field of technology. 


14,200 hours of experimental engine 


operation in test cells and.in flight test. 


4.000,000 individual, complex mathematical 


problems solved by electronic computers. 


As a result, America now has the world’s 
most powerful production aircraft engine 


— the J-57 turbojet. Careful engineering 


development like this has made 
Pratt & Whitney Aircraft the 
world’s foremost designer and 


builder of aircraft engines. 


PRATT & WHITNEY 
AIRCRAFT 


DIVISION OF UNITED AIRCRAFT CORP. 
East Hartford 8, Connecticut 
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This is a Torrington Needle Bearing 


Designed for Today’s Needs and Tomorrow’s Trends— 


Needle Bearings Offer A Unique Combination of Advantages 


|The Torrington Needle Bearing has 
) two component parts—the full com- 
plement of relatively small diameter, 
| thru-hardened, precision-ground 
rollers and a case hardened retain- 
ing shell by which they are held. 

The bearing is a complete unit in 
itself, and is easily pressed into posi- 
tion in a bore machined to proper 
dimensions. The advantages of this 
unit construction in simplifying in- 
stallation and speeding assembly 
are readily apparent. 


High Radial Capacity 


Of special importance is the high 
capacity of the Torrington Needle 
Bearing. This efficient anti-friction 
unit can carry a greater radial load 
than any other bearing of compar- 
able outside diameter due to the 
large number of rollers. The small 
cross section of the bearing allows a 
large shaft which permits a rigid do- 
sign with minimum shaft deflection. 


Efficient Lubrication 


The method of lubrication is an- 
other feature of the Torrington 
Needle Bearing. The retaining shell 
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with its turned-in lips provides a 
natural reservoir for the lubricant. 
Thus the needle rollers turn in an 
oil or grease bath and continually 
bring up a fresh film of lubricant— 
insuring rotation of all moving 
members on a fluid film. 


Low Cost 


The size of the Torrington Needle 
Bearing, coupled with the simplicity 
of its construction, makes it a com- 
paratively inexpensive anti-friction 
unit. Its compact size encourages 
simplified design which requires less 
material in surrounding compon- 
ents. This also contributes to further 
cost reductions. 

The shaft serves as the inner race 
in the majority of Needle Bearing 
applications and therefore should 


be hardened and ground to proper 
dimensions. However, where it is de- 
sirable to use an unhardened shaft, 
an inner race can be supplied. 


For Modern Design 


Where the efficiency of anti-friction 
operation is desired, and where 
space, weight and cost are vitally 
important considerations, Needle 
Bearings provide a logical answer. 
That’s why you will find them 
used in an ever-growing list of 
applications. 

This is one of a series of adver- 
tisements designed to give you the 
latest engineering information on 
Needle Bearings. Should you have 
occasion to work with bearing de- 
sign or wish more information, write 
our engineering department. 


THE TORRINGTON COMPANY 


Torrington, Conn. 


South Bend 21, Ind. 


District Offices and Distributors in Principal Cities of United States and Canada 


TORRINGTON 17/7 BEARINGS 


NEEDLE » SPHERICAL ROLLER e TAPERED ROLLER ¢ STRAIGHT ROLLER « BALL » NEEDLE ROLLERS 
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WPGU 


by O. Pat Colvin, Econ. Graduate 


Radio station WPGU will observe 
its first anniversary this month and dur- 
ing its first years of operations the sta- 
tion has made great strides toward high- 
caliber service for its listeners on the 
University of Illinois campus. 

The idea for the radio station was 
spawned early in October, 1953, by a 
dozen electrical engineering students liv- 
ing in and around the Parade Ground 
Units. Originally the group planned to 
use a simple phonograph oscillator as 
their broadcasting instrument, but stand- 
ard broadcasting equipment was ac- 
quired on loan from the University sta- 
tion WILL through Professor Frank 
Schooley, WILL station manager and a 
member of the School of Journalism and 
Communications faculty. 

After two months of preparation, the 
first program was broadcast from 
WEG eate/ p. mon Dee. 6, 1953. 
Facilities for the studio—first located at 
1340 Arbor but later moved to its pres- 
ent location at 1241 Euclid in the Pa- 
rade Ground Units—were donated by 
the University housing division. 

Technically, WPGU is known as a 
carrier Current station since the output 
of the transmitter is fed onto local power 
lines and the signal is carried through 
this medium. This process, which is 
sometimes referred to as a “‘wired-wire- 
less,’ needs a power of 15 watts to 
operate. 

Federal Communications Commission 
regulations do not allow WPGU and 
other similar stations to use antennae to 
send out the electromagnetic radio 
waves. FCC regulations also limit the 
field strength to 15 microvolts per meter 
at approximately 300 feet from any- 
thing connected to the transmitter such 
as the previously mentioned power lines. 

Through the medium of the power 
lines, WPGU’s signal is carried through- 
out the entire Parade Ground Units’ 
area, the Stadium Terrace housing units, 
all of the Men’s Residence Halls, and 
surrounding fraternities, sororities, and 
independent housing. The station’s cov- 
erage was increased last March when a 
remote control transmitter was placed 
in Lincoln Avenue Residence Hall, home 
of over 500 coeds. The transmitter in 
LAR is operated via leased telephone 
company lines. 
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By using this method of remote con- 
trol transmitters, Art Anderson, elec- 
trical engineering junior who is chief 
engineer for the station, hopes to in- 
crease WPGU’s coverage of the cam- 


pus area during the next few months. 


At present the station has an estimated 
coverage of over 4,000 people living on 
the University campus. 


The station’s staff is made up entirely 
of University students. No professional 
assistance is used and all of the staff 
members donate their time as a campus 
activity. 

From the nucleus of the original 12 
electrical engineering students who first 
began operations of WPGU, the staff 
has grown to its present size of over 
60 members. There are 40 announcers 
and 20 engineers working for the sta- 
tion. The announcers do all of the 
broadcasting while the engineers are in 
charge of the operation and maintenance 
of equipment. There are three staff 
members on duty every day from 7 p. m. 
to 12:15 a. m.—the hours the station is 
on the air. 


The station operates as part of the 
Parade Ground Residence Association 
and any money needed for regular opera- 
tion of the station is provided by this 
group. The PGRA council appoints the 
station manager who in turn picks his 
own administrative staff. 


WPGU operated on a frequency of 
640 kilocycles throughout its Champaign 
coverage and on a frequency of 610 
kilocycles in LAR. The 640 kilocycle 
frequency was chosen as the station’s 
mai noperating spot since only one other 
radio station in the country operated on 
the same frequency. That station is 
KFI in San Francisco, California. 

The station is a member of the Inter- 
collegiate Broadcasting System, a_na- 
tion-wide organization of similar non- 
commercial carrier current stations. It 
is also a member of the United Press 
Radio Service, which provides 24-hour 
teletype news’ summaries for WPGU’s 
two daily 15-minute news programs. 

Tom Simpson, electrical engineering 
senior, is the station manager of 
WPGU. Other administrative officers 
are Bill Bailey, political science junior, 
assistant station manager; Mickey 


Klein, liberal arts sophomore, progran 
director; and Anderson, chief engineer, 
Working together with their staff. 
these University students hope to expand 
WPGU’s operations, improve the qual. 
ity of service, and increase its coverage, 
WPGU represents a prime example 
of what the combination of student in. 
genuity and hard work can produce. 


Have you heard about the illegiti- 
mate Rice Krispy? Snap, crackle and no 
pop! 

Bars are something which if you ge 
into, you are apt to come out singing 
a few of, and maybe get tossed behind. 

%* K. * 


Coed to fraternity boy: ‘““Let’s walk 
home. I’m too tired to get into a cab 
with you.” 

* *. * 

If all the coeds in the world who 
didn’t neck gathered in one room what 
would we do with her? 


Asked how he achieved such natural, 
delicate flesh tints on his nudes, the 
painter Renoir is said to have replied: 

“T just keep on painting and painting 
until I feel like pinching—then I know 
it’s right.” 

Selectee: ‘““They can’t make me fight.” 

Draft Board: ““Maybe not—but they 
can take you where the fighting is and 
let you use your own judgment.” 

“They tell me your wife is out 
spoken.” 

“By whom?” 


A good speech is like a girl’s skirt, 
it is long enough to cover the subject, 
and yet short enough to be interesting. 


Mary had a little plane 
Thru the skies she frisked. 
Wasn’t she a silly fool, 
Her little: 9" ree 


Dear Pop: 

Everything fine at school. I’m getting 
lots of sleep and am studying hard. In- 
cidentally, I‘m enclosing my fraternity 
bill. 

Your son, Pudge. 
Dear Pudge: 
Don’t buy any more fraternities. 


Your Pop. 


Several weeks ago, coming home from 
work on a crowded bus, I stood next te 
a woman and her small son. I asked het 
if she wasn’t afraid the little boy would 
be crushed. 

“Not at all,” she answered. 
bites.” 


“He 
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Bearers rests cece reese 


BASIC REQUIREMENTS 


eet 


JAN and MIL Specifications are basic 

guideposts for electronic advance- 

ment, whether used as engineering 

__-_ reference points or as procurement 

f standards. IRC’s ducal emphasis on 

mass production and exacting testing 

assures highest performance standards 
, i at lowest possible cost. 


SPECIFIC EXAMPLES 


IRC Power Wire Wound Resistors 
MIL-R-268 Specification i 


Type BW Low Wattage Wire Wounds 
JAN-R-184 Specification 


‘od, 


Sealed Precision Voltmeter Multipliers 
_JAN-R-29 Specification 


Be 
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ting ‘and<recording 
rate evaluation of a 
sumber of resistors. 


ONLY IRC MAKES SO MANY 
JAN AND MIL TYPE RESISTORS 


. . . another reason why engineers prefer IRC Resistors 


56 different IRC resistors is today’s figure—all equiva- 
lent to JAN or MIL specifications. Manufacturers of 
military equipment who must meet these specifications 
depend on IRC for all their resistor requirements. 
Offering the widest line of resistors in the industry— 
138 different types in all—IRC is the logical source of 
JAN and MIL type units. 


INTERNATIONAL 
RESISTANCE CO. 


401 N. Broad St., Phila. 8, Pa. 
Utorever the Circuit, { Says ~W\- ‘In Canada: International Resistance Co., Toronto, Licensee 
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by Larry Kiefling, M. E. ‘56 


New Sabre 
A sixth model of North American 


Aviation’s famed Sabre Jet series, the 
F-86K, has been ordered by the U. S. 


Air Force, the company announced to- 


Le 


day. 

An all-weather jet fighter, the new 
Sabre Jet is actually a cannon-firing ver- 
sion of the F-86D, the nation’s first 
and only one-man jet interceptor and 


al aor 


hth 


RU La 


The Air Force has just ordered the sixth revised model of the all-weather 
Sabre Jet series. The main difference was increased armament. 
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twice holder of the official world speed 
record. The new Air Force contract 
calls for an undisclosed number of “‘K’s,”’ 
The planes are being procured by the 
Air Force with Mutual Defense As- 
sistance Program funds for delivery to 
NATO countries. 

The new fighter is almost identical 
in appearance to the rocket - firing 
F-86D, except for an addition of eight 
inches to the length of the fuselage. [ts 
chief difference is armament, which con- 
sists of four 20-mm cannon instead of 
the 24 “Mighty Mouse” rockets car- 
ried by the interceptor. 

The additional eight inches in the 
fuselage was necessary to re-balance the 
new plane due to the shift in position 
of the armament. 

Along with its new firepower the F- 
86K is equipped with a new automatic 
fire control system designed to enable 
the. pilot to shoot down enemy planes 
even at night or in murky weather. 

The first flight of the prototype F- 
86K fighter was made on July 15 at 
Los Angeles International Airport. En- 
gineering Test Pilot Ray Morris, who 
stayed aloft for 30 minutes on the ini- 
tial hop, described ‘‘a perfect flight” 
upon landing. 

“This is unusual for a new airplane,” 
the veteran test pilot said. ‘““We usual- 
ly find a couple little things, but not 
today.” 

When asked about speed Morris re- 
ported, “It goes just like the ‘D’!” 

Like its rocket-firing cousin, the F- 
S6K is powered by the General Elec 
tric J-47-33 turbo-jet engine, rated at 
5,600 pounds thrust plus afterburner. 
This puts the new fighter in the “over 
650 m.p.h.” speed class, as is the F-86D, 
Its combat radius is listed as approxi- 
mately 500 miles. 

Also incorcorporated into the 35 de- 
gree swept wings of the F-86K are the 
aerodynamically actuated wing leading 
edge slats for high lift and improved 
low speed handling characteristics. Like 
all later models of the Sabre Jet the 
new fighter is equipped with the famed 
“all-flying tail,’ in which the entire 
horizontal stabilizer is moved for con- 
trol, and hydraulic power-operated ir- 
reversible controls with artificial ‘‘feel” 
for the pilot. 

As in later models of the F-86D, the 
F-86K is equipped with a parabrake for 
aid in landing on short or slick runways. 


Electronic Research 


Teamwork in electronic research and 
development should be emphasized while 
the electrical engineer is still in col- 
lege, a New York University profes- 
sor said today (Friday, June 18) at 
the annual meeting of the American 
Society of Engineering Education. 

“Since so much of the research and 
development work in electronics today is 
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- Used » 
on jobs 
where 
long life 
is a must” 


Siena 


Spee egg 


Installing cast iron mechanical joint pipe across river at Salina, Kansas, for sewer main. 


When an installation, once completed, should be 
as trouble-proof as planning and materials can 
make it — engineers rely on cast iron pipe. It 
has high beam-strength, compressive-strength and 
shock-strength. Its effective resistance to corrosion 
ensures long life, underground or underwater. 
These are reasons why cast iron pipe is so widely 
used for water lines in tough terrain, pressure and 
outfall sewers, river crossings, and encased piping 


in sewage treatment and water filtration plants. 


Cast Iron Pipe Research Association, Thos. F. 
Wolfe, Managing Director, 122 So. Michigan Ave., This 123-year-old cast iron water main is still in use in 
Chicago 3, Il. ® the distribution system of St. Louis, Mo. 


CAST TRON PIP 
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1 SERVES FOR 
4 CENTURIES 


A5 


MATERIALS-HANDLING EQUIPMENT 


THAT SPEEDS WORK, SPARES MEN, SLASHES COSTS 


No other Mobile Crane of this type has all the features of 
KRANE KAR. More goes into KRANE KAR .. . you get more 
out of KRANE KAR ... more speed, more work, more safety. 
Loads and Unloads freight cars, trucks, trailers... Stacks and 
Stores .. . expedites Plant Maintenance. 


KRANE KAR handles steel stock and forms of . 


Gas or Diesel. 9 to 37 ft. booms or 
‘adjustable telescopic booms; Electric 
magnet, clamshell bucket, and othe. 
accessories available. Ask for illus: 
trated bulletin #79. 


USERS: General Motors; Bethlehem 
Steel; Todd Shipyards; Boeing; General 
Electric; duPont; Pullman Standard; etc. 


Below Right: Three of the six Frick refrigerating machines in service at Big Spring, Texas, 


New Phillips Product 
New Application of 4 S Refrigeration 
eae SAI 


Phillips Chemical Company’s new plant near Big Spring, Texas, is the 
first in the country to produce 98% pure para-xylene (used in the 
manufacture of a synthetic fiber) in commercial quantities. 

The new, revolutionary process, patented by Phillips, involves contin- 
vous fractional crystallization. The heart of the system is a Frick 
“‘casccde”’ low-temperature refrigerating plant that FREEZES OUT 
para-xylene crystals. 


Whether your process is in the idea, development or production stage— 


nearest Frick representative, or write directly to...... 


Pioneers of Heavy Duty Materials-Handling Equipment and Mfrs. of 
Heavy Duty Fork LIFTRUKs; Cranes, Capstans, and Winches for Motor 
“SILENT HOIST’ Car Pullers and Barge Movers. 


SILENT HOIST & CRANE Co. 


895 63RD ST., BROOKLYN 20, N.Y. 


Trucks 


*Write for case studies. 


RICK 


WAYNESBORO, PENNA. 


The Frick Graduate Training Course in Refrigeration and Air Condition- 
ing, operated over 30 years, offers a career in a growing industry. 


Frick «: DEPENDABLE REFRIGERATION SINCE 


done by teams of men, rather than on a 
lone wolf basis,’ declared Professor 
James H. Mulligan Jr., “students (sen- 
iors in particular) should be given ex- 
perience in working together for extend- 
ed periods of time on involved labora- 
tory exercises or student projects.” Pro- 
fessor Mulligan is chairman of the de- 
partment of electrical engineering at 
NYU’s College of Engineering. 

“Tf a student’s efforts can be guided 
in such a way that he learns to reason 
and analyze as an individual, and yet 
is also given some idea of the strength 
and effectiveness of a cooperative work 
group whose members respect one an- 
other’s contributions, he will be much 
better prepared to progress in a pro- 
fessional assignment upon graduation,” 
the educator noted. 

Discussing the possibility of granting 
“special designations” to schools whose 
standards in electrical engineering are 
higher than the minimum set by the 
ASEE, Professor Mulligan said “the 
real test should be made on the basis 
of what is really accomplished with the 
students,’ not simply on the _ stated 
course of study and the qualifications 
and abilities of the faculty. 

He suggested that if “special desig- 
nations” were to be made, a national 
committee of recognized scientific lead- 
ers in the electronics fields from indus- 
try, government, and the teaching pro- 
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fession would be the appropriate evalu- 
ating group. He said the best test of an 
engineering college’s performance would 
be an examination of students near the 
end of the senior year, which would in- 
clude comprehensive personal interviews 
and a study of final examination papers 
and laboratory reports. Professor Mulli- 
gan proposed five standards: 
1. Competence in the oral and writ- 
ten expression of ideas. 
2. Mastery of the mathematics pre- 
scribed for the professtonal-scien- 
tific curriculum. 


3. A broad understanding of the man- 
ner in which the various areas of 
electrical engineering combine to 
form the whole. 


4. A detailed knowledge of electronic 
circuit analysis. 

5. An ability to analyze and solve 
problems that involve the appli- 
cation of several electrical engi- 
neering and physical concepts to 
obtain a single result. 

If the mechanics of evaluation render 
it impractical for the ASEE to grant 
special designations, the review would 
nevertheless provide an institution with 
‘an extremely -realistic view of its ef- 
fectiveness,” Professor Mulligan  de- 
clared. 

The competent teacher of electrical 
engineering, Professor Mulligan said, 


if it involves refrigeration or air conditioning, get in touch with your 
: 
. 
: 
: 


should have a combination of theoretical. 
training and enough industrial experi- 
enace to have developed practical judg- 
ment important to the effective practice 
of the profession. The NYU _ educator 
recommended that the following criteria 
be applied to members of faculties that 
would receive special designations: qual- 
ification for the higher grades of mem- 
bership in the American Institute of 
Electrical Engineers and the Institute 
of Radio Engineers, work on profession- 
al society or industry committees, and 
publication of technical papers. 

Emphasis should be on quality rather 
than quantity of published efforts, he 
stated. The teacher should be ‘well 
versed in transient circuit analysis; in 
linear network theory, both feedback and 
nonfeedback ; and in some of the graphi- 
cal and mathematical methods used in 
the analysis of nonlinear systems.” Fur- 
thermore, “he should have achieved what 
is usually called ‘mathematical maturi- 
ty’, having a good working knowledge 
of Rourien Tbaplace and eeriler trans- 
form methods functions of a complex 
variable, and series expansions.” 

Professor Mulligan pointed to re 
duced teaching loads, smaller classes, 
outside assignments beginning with the 
freshman year, and education methods 
for self-teaching after graduation as fur- 
ther means of improving electrical engi- 
neering education. 
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after one year 


: = = ; New 
AT RAMO-WOOLDRIDGE - eer 

d t t h b ds August 1954 
Progress during a new company’s first year can be twelve months. Urgent project responsibilities have led 
‘measured in terms of plant and equipment, contract to the temporary use of such quarters as the former 
back-log, or quality and quantity of personnel. school and church shown in the photograph, but con- 
| th t , ren celon struction is complete on 20,000 and well along on an 
by any ofthese standards the first years experience of Sdional_ 80,000 square Test of the 200,000" square 
the soundness of the basic theses on which the company  f00t_ permanent laboratory building program. Orders 
le: established - have been placed for $1,500,000 worth of digital and 
| 3 5 ; : analogue computers that will be installed the end of this 
1. Competence in systems analysis, engineering and year to facilitate the extensive analyses required by 
development, a relatively scarce commodity, is one of current projects. 
the most salable articles in America today. In the light of the first year’s progress THE RAMo- 
2. Scientists and engineers find unusual satisfaction in WOOLDRIDGE CORPORATION anticipates expanding 
participating in the development of a company in which, Opportunities to perform major research, development 
from the outset, all features of the organization and of and —a little later— manufacture in the fields of com- 
the operational procedures are designed to be as mercial and military electronic systems, and in guided 
appropriate as possible to their special needs. missiles. 
Today, research and development activities are being 
conducted by an organization of approximately two * = S 
hundred people, which will more than double within The Ramo Wooldridge Corporation 

8820 BELLANCA AVE., LOS ANGELES 45, CALIF. * DEPT. RW3 
Guided Missile Research and Development 
; POSITIONS ARE 
AVAILABLE FOR SCIENTISTS Digital Computer Research and Development 
AND ENGINEERS IN Business Data Systems Development 
THESE FIELDS OF d dc 1s D 
CURRENT ACTIVITY Radar and Control Systems Development 

2 Communication Systems Development ‘ 
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Pockmarked Windshields 


Pitted automobile windshileds are the 
result of normal wear, not the work of 
the H-bomb, cosmic rays, industrial sedi- 
ment, or Martians. 

That is the view of scientists who 
have been studying recent cases of 
“pockmarked” windshields in the Chica- 
go area. 

Talk about H-bomb effects merely 
has made people more observant about 
marks on their windshields, explained 
John Kre Jr., research crystallographer, 
and Dr. Walter C. McCrone, senior 
chemist, both of Armour Research Foun- 
dation of Illinois Institute of Technolo- 
gy, Chicago. 

The scientists based their observations 
on the examination approximately 25 
samples of shattered and pitted wind- 
shields submitted for analysis by Chicago 
area motorists. 

“We found the marks in nearly every 
case to be similar and several months 
old,” Kre said. “There was no evidence 
that the damage was the result of radio- 
activity, cosmic rays, air rifles, or other 
such causes.”’ 

Gravel, dirt, or stones accounted for 
every particle scraped from the holes, 
they said. 

McCrone and Kre do not believe new 
curved front windshields are more sus- 
ceptible to flying gravel than older 
types. 

“But when a curved rear window is 
hit, it may disintigrate more completely 
than a flat window,’ McCrone said. 

The “mysterious” honeycombing of 
some of the glass samples apparently was 
caused by the same thing that produced 
pitting—stones thrown up by cars, ac- 
cording to the examinations. 

Rear windows showed honeycombing, 
while front windows were pitted, the 
scientists explained. 

Rear car windows usually are made 
of tempered glass purposely strained in 
construction to give structural strength. 
When the surface is broken, they said, 
the strain is released and the window 
disintegrates into a cobweb pattern. 

Front windows, however, are laminat- 
ed with plastic as a safety feature to 
prevent this. When these are hit the 
glass is likely to show pits rather than 
honeycombing, they added. 


Nike 

Consisting of more than 1,500,000 
individual parts, the dramatic Nike, with 
its approximately 300 highly complex 
electronic “brain cells,” is the first sur- 
face-to-air guided-missile system to be 
put into service around U. S. cities. 

Nike is the answer to Army Ord- 
nance’s call for a new defensive weapon 
that will meet an aerial target in its 
own element and on its own terms. Such 
a weapon had to be highly maneuvera- 
ble throughout its flight. And matching 
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The Nike is the Army’s new super- 
sonic anti-aircraft missile. 


speed with speed would not be sufficient, 
since the initiative would remain with 
an enemy plane. 


The end product of eight years’ guid- 
ed missile research, Nike is the only 
supersonic anti-aircraft missile thus far 
announced that can follow and destroy 
an enemy target despite its evasive ac- 
tion. Essentially a defensive weapon, 
the Nike system is highly mobile and 
will work in any weather—even when 
visibility is zero. The system consists 
essentially of two parts: an expendable 
aerodynamic, liquid-fueled missile and 
the highly elaborate million-and-a-half 
part control network. 


Named after the goddess of victor 
of Greek mythology, this fantastic new 
system and accompanying radar equip- 
ment is currently being mass produced, 

Several large vans are needed to house 
the vast array of electronic equipment in 
the control system. Aside from the 20- 
foot missile and its booster rocket the} 
other principal units included radars and} 
launching equipment. 


Fatigue Tester 


By determining the load that can be 
applied repeatedly to steel samples with- 
out causing failure, detailed informa- 
tion on how to build and fabricate great- 
er safety into steel conveyances and 
structures will be available from the 
new research center now under con- 
struction near Pittsburgh, Pennsylvania, 
Such research into the endurance limits 
of steels makes it possible for engines) 
to design within safe limits without eX: 
cessive weight or waste. | 


One of the machines now being used} 
for such research is a magnetic fatigue 
tester. Samples of steel from 24 to 36} 
inches in length and\up to 2 inches} 
thick and 5 inches wide can be subjected) 
to controlled vibrations at the natural 
frequency of the test piece. 


The machine consists of two rubber-- 
padded supports upon which the tests 
piece is placed, an electro-magnet lo-) 
cated at each end of the tester, pick-up) 
coils located at the center of the sample,: 
a power unit with controls, a strobo-) 
scopic light, and a micro-comparator to 
measure vibration amplitudes. 

A piece of steel, which must be long: 
enough to extend over the two end mag-: 
nets, is placed on the rubber-padded 
supports and the end magnets are po- 
sitioned under the ends of the sample.: 
An alternating current is then supplied: 
to the end magnets to set the steel vi-i 
brating, much after the fashion of a 
tuning fork. 

Each experimental section has a natur-! 
al frequency at which it will vibrate, 
the natural frequency depending on the 
dimensions of the piece. The center pick-s 
up coils translate the motion into elec-: 
trical impulses which feed back to the: 
power unit at the natural frequency of) 
the sample. These impulses control the: 
pulsations of electricity from the power? 
unit to the end magnets so they match! 
the frequency of the specimen and keep 
it vibrating. | 

The amplitude of the sample’s vibra- 
tions depends on the intensity of the 
current supplied to the end magnets. | 

When a crack develops in the test| 
specimen, its natural vibrational  fre+ 
quency changes. This change upsets the 
rhythm of impulses from the pick-up 
coils to the power unit and the machine 
automatically stops. 

By use of the micro-comparator, the| 
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How billet mill gets extra 
bearing capacity in same space 


Engineers who designed this 10-stand billet mill speci- 
fied that the roll necks be mounted on Timken® Balanced 
Proportion bearings. That’s because Timken Balanced 
Proportion bearings have load ratings up to 40% 
higher than same-size bearings of older designs. And 
they make possible a 50 to 60% increase in roll neck 
strength which means greater rigidity and higher roll- 
ing precision. 


True rolling motion, high precision 
practically eliminate friction 


All lines drawn coincident with the working surfaces 
| of the rollers and races of Timken bearings meet at a 
. common point on the bearing axis. This means Timken 
bearings are designed to give true rolling motion. And 
they are precision manufactured to live up to their 
design. Result: Timken bearings practically eliminate 
friction, save power. 
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Want to learn more about 
bearings or job opportunities? 


Many of the engineering problems you'll face after 
graduation will involve bearing applications. For help 
in learning more about bearings, 
write for the 270-page General In- 
formation Manual! on Timken bear- 
ings. And for information about the 
excellent job opportunities at the 
Timken Company, write for a copy 
of ‘This Is Timken”. The Timken 
Roller Bearing Company, Canton 
6, Ohio. 


NOT JUST A BALL © NOT JUST A ROLLER o> THE TIMKEN TAPERED ROLLER o> 
BEARING TAKES RADIAL @) AND THRUST -@~ LOADS OR ANY COMBINATION =< 
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TIMKEN 


TRADE-MARK REG. U. S. PAT. OFF. 


TAPERED ROLLER BEARINGS 


The operator of this fatigue tester has his hands on the stroboscopic light 


which determines the location of very small fatigue cracks. 


research scientist can easily measure the 
amplitude of the vibration or the amount 
of bending. 

The stroboscopic light is used to es- 
tablish the location of very small fatigue 
cracks. This is done by adjusting the 
light from the stroboscope to a frequen- 
cy slightly higher or slightly lower than 
that of the vibrating sample. In this 
light, the test piece appears to be bend- 
ing very slowly and its surfaces can be 
carefully examined for very small cracks. 

A test sample about 34-inch thick by 
3 inches wide by 30 inches long will 
vibrate at about 100 cycles per second. 
Middle C in the diatonic scale is 256 
cycles per second and C below middle C 
is 130 cycles per second or almost 8,000 
per minute. Past experience and innum- 
erable tests have proven that if a speci- 
men can endure 10,000,000 cycles at a 
certain amplitude without failure, it will 
withstand an infinite number of vibra- 
tions at that amplitude. 

If a structural component is desired 
with a minimum of 20,000 pounds per 
square inch endurance limit, the re- 
search scientist can very quickly deter- 
mine on the magnetic fatigue tester what 
steels will meet the requirement. Re- 
sistance to fatigue failure is important 
to insure a safe design. 

Through the application of the re- 
sults from such tests on steels for air- 
craft, bridges, and other applications 
in which cyclic loading occurs, engi- 
neers can design lighter and safer struc- 
tures. The machine also makes possible 
the determination of the fatigue limits 
of steels with various surface finishes and 
with welds, rivets, and other fastenings. 
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Air Gauge 


A new Adjustable Airebore Gage Kit 
with a 3” to 12” range of adjustment 
has been announced. With this kit, any 
size hole between 3” to 12” in diameter 
can be quickly and accurately inspected 


for size, taper, and out-of-roundness. 

The gage consists of a triangularly 
shaped spindle body to which are mount 
ed a Plunget gaging cartridge, and these 
interchangeable components: centering 
foot, handle connector, length exten- 
sions, and adjustment screw. All con- 
tact surfaces are of tungstein carbide, 
The Plunget gaging cartridge, connect- 
ed to a column type Precisionaire pro- 
vides 1000 to 1 amplification. 


The Adjustable Airebore gage is light 
in weight, quickly adjusted, and easy 
to use. It does not require Master Set- 
ting Rings, as it is set to the diameter 
being gaged with gage blocks and a 0” 
to 12” Calibrator. The gage is self-cen- 
tering and needs only to be rocked to 
ascertain the true diameter of the bore. 


“Ah wins.” 

“What yo’ got?” 

“Three aces.” 

“No yo’ don’t. Ah does.” 

“What yo’ got, Bo?” 

“Two eights and a razor.” 

“Yo’ sho’ do. How come you’ so 
lucky ?” 


A girl and an engineer were listening 
to a chime recital. 
“Beautiful, aren’t they?” 
“Pardon?” he inquired. 
“T say, they’re beautiful, aren’t they?” 
“I’m sorry,” he roared, “but I cant 
hear a thing except those lousy bells.” 


said she. 


A-165/ 


With this Adjustable Airebore Gauge Kit, any size hole between 3” to 12” 
in diameter can be easily inspected for size, taper, and out-of-roundness. 
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1931 — revolutionary Boeing B-9 


coommpemacsonece 


1954 — Boeing 8-jet B-52, America’s outstanding heavy jet bomber 


eadership is a long-time tradition at Boeing 


n 1931, Boeing engineers designed the 
B-9, a revolutionary low-wing bomber 
that could outdistance any contempo- 
‘ary pursuit plane. 


Today, they’ve produced the free 
world’s outstanding heavy jet bomber, 
‘he B-52, and America’s first jet trans- 
sort. Boeing also builds the record- 
sreaking B-47 medium jet bomber, 
conducts a major guided missile pro- 
gram, and research in nuclear power 
for aircraft. 


These growing programs mean ex- 
panding opportunities at Boeing for 
ngineers of virtually EVERY type, 
ncluding mechanical, civil, electrical 


and aeronautical. It also means plenty 
of room for advancement. Boeing, 
which now employs more engineers 
than even at the peak of World War II, 
promotes from within, and holds reg- 
ular merit reviews to give you individ- 
ual recognition. 


Yeas of 10% 20% 30% 40% 50% 


service 


20+ 


Kir 


As the chart shows, 46% of Bocing’s 
enginccrs have been here for five years 
or more; 25% for 10 years; and 6% 
for 15 years, and many have been 


with the company 25 years or longer. 


Boeing offers engineers an unusual 
variety of experience, from applied re- 
scarch to production design, from work 
with new materials and techniques to 
co-ordination of a vast subcontracting 
program which provides contacts with 
a cross-section cf U. S. industry. 

Boeing also helps engineers continue 


their graduate studies, and reimburses 
them for tuition cxpenses. 


For further Boeing career information, 
consult your Placement Office, or write: 


JOHN C. SANDERS, Staff Engineer —Personnel 
Boeing Airplane Company, Scattle 14, Wash. 


SSOEMNM as 


SEATTLE, WASHINGTON WICHITA, KANSAS 


VEMBER, 1954 he) 


WY SS) 


oOzZAWO 


TECHNOCRACKS 


A traveling man on a business trip 
to the city boarded the sleeper and 
pulled back the curtains to his berth. 
He was extremely surprised . . . to find 
two most personable blondes ensconced 
there. 

After checking his ticket to see that 
he wasn’t wrong, he said, “I deeply re- 
gret this, ladies, but I am a married 
man... aman of respect and standing 
in my community. I couldn’t afford to 
have any breath of scandal touch me, 
I’m sorry—but one of you will have to 
leave.” 

Drunk—“‘Believe it or not, ofisher, 
I’m looking for a parking placesh.”’ 

Cop—“But you haven’t got a car.’ 

Drunk—“Yeah, I have. Itsh in the 
parking placesh I’m looking for.” 


>) 


The draft board doctor was examin- 
ing a prospective recruit. 

“Read that chart,’ he commanded. 

“What chart?” asked the draftee. 

“That’s right,” said the Doc, “There 
is no chart, you’re in, boy!” 


ROTC Sergeant: “Does your uni- 
form fit satisfactorily?” 

Frosh: “Well, the jacket is okay, Sir, 
but the pants are a bit snug under the 
armpits.” 

The bandaged CE who lay in the 
hospital bed spoke dazedly to his visit- 
ing pal. 

“Wh-what happened ?” 

“You absorbed too much last night, 
and then made a bet that you could fly 
out the window and around the block.” 

“Why didn’t you stop me?” screamed 
the beat-up student. 

“Stop you hell,” said the other. “I 
had $25 on you!” 
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Speaking of girls . 

When one is mentioned here are some 
of the things the boys want to know: 

Fine Arts student: ‘What play has 
she seen?” 

Business student: “Is she the business 
type?” 

Journalism student: ““What did she 
ever write?” 


The Engineer: ‘““Where is she?” 


Daffy Definitions 
Bacteria: Rear of a cafeteria. 
Bore: A chap with flat feats. 
Charlatan: A medical quacktitioner. 
Father: The kin you love to touch. 
Garbage: Eatables smelled backwards. 


GEOMETRICAL LOVE 

Given: I love you. 

To Prove: You love me. 

Proof: I love you (given). 

Therefore, I am a lover. 

All the world loves a lover. (Axiom) 

You’re all the world to me. (Con- 
stant ) 

Therefore, you love me. 


The big day was here. The wonder- 
ful new bridge connecting the country’s 
largest cities was being formally opened. 
At the height of the festivities, when 
thousands of people were massed at the 
middle of the bridge, the center span 
gave way, and it fell into the river with 
a thunderous roar. The chief engineer 
turned to his assistant and asked, 
“Where the hell did you put that deci- 
mal point?” 

During the observance of Animal 
Week, the fourth graders told about 
their kindnesses to pets. Asked what he 
had done, one little boy said: “I kicked 
a boy for kicking his dog.” 


There is a great difference betwee 
the right word and one that is simila 
but all wrong. For instance, you ca 
call a woman a kitten, but not a cat; 
mouse, but not a rat; a chicken, but no 
a hen; a duck, but not a goose; a vision, 
but not a sight. BS 

* * * /| 


Have you heard about the M. EF. wh | 
walked through the screen door? He 
strained himself. 

Man: A creature who buys football! 
tickets three months in advance and 
waits until Christmas Eve to do _ his 
gift shopping. ‘ 

A recession is a period in which you 
tighten your belt. A depression is a time 
when you have no belt to tighten. Wheni 
you have no pants to hold up it’s al 
panic. 

An English journalist was traveling, 
in a small South American country when 
one of their frequent revolutions broke 
out. ‘Why is it,’ he asked a_natiye, 
“that you people have so many vevolll 
tions here?” 

“Tt’s perfectly obvious,’ was the re- 
ply, “it’s because so many of us haven't! 
been president yet.” 


4 
Papa Robin returned to his nest andi 
proudly announced that he had made a 
deposit on a new Buick. 


I call my gal a discontinuous functiom 
because she has no limits. 

Anyone who thinks he is indispensable 
should stick his finger in a bowl of 
water and notice the hole it makes when 
he pulls it out. 

“If a drunk is Souse of the Border 
in Mexico, what is he in France?” 

“Plaster of Paris.” 


Scotsman: (at riding academy) “T 
wish to rent a horse.” 

Groom: ‘How long?” 

Scotsman: “The longest you’ve got. 
laddie. There are five of us going.” 


And then there was the Arts student 
who let his M. E. roommate fix him uf 
for a date with Allis-Chalmers. 


For years the bum slept under bridges 
and in ditches. Then one day he switelill 


to culverts and became a man of dis 
tinction. 


* *  % 

Mary had a little lamb. Sad, bu 
that’s what happened to a girl who al 
ways allows her black sheep to pull th 
wool over her eyes. | 
} 
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